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EXECUTIVE SUMMARY 

This scoping study was undertaken for the proposed transportation of zinc sulphide 
concentrate from the Oranjemund border to the Namzinc Refinery, in the !Karas Region, 
Rosh Pinah, Namibia. This scoping study has been undertaken in accordance with the 
requirements of the Environmental Management Act (EMA), No.7 of 2007 and the 
Environmental Impact Assessment Regulation, No. 30 of 2012, gazetted under the 
Environmental Management Act, No. 7 of 2007. This scoping study will determine the 
potential need and structure of further environmental and social impact assessment, if any.  
 
The Scorpion Zinc mine was placed under Care and Maintenance in May 2020 following 
slope failures in the open pit. This was deemed to have an economic impact on both the 
Rosh Pinah community and the Namibian economy as a whole. To prolong the life of the 
Skorpion Zinc facilities and to reduce the economic and social impacts of full-scale closure of 
the site, the operation proposed to convert the asset into a toll smelter, by converting it to 
process Zinc sulphide concentrates, instead of zinc oxide ores. An application for an 
environmental clearance certificate was submitted for the conversion of the Skorpion Zinc 
Refinery. This was granted by the Ministry of Environment, Forestry and Tourism (MEFT) on 
the on the 31 August 2020 to 31 August 2023. The conversion and modification to the 
Skorpion Zinc (Namzinc) Refinery will enable the treatment of zinc sulphide (ZnS) 
concentrate that will be transported from their sister company Black Mountain Mining (Pty) 
Ltd, Gamsberg Mine, Northern Cape, South Africa. 
 
Skorpion Zinc (Namzinc) (Pty) Ltd herein referred to as ‘Namzinc’ propose to transport 314 
000 tonnes of Zinc Sulphide concentrate from their sister company Black Mountain Mining 
(Pty) Ltd for processing at their Namzinc Refinery located in Rosh Pinah, Namibia. A distance 
of 120 kilometres, from the Namibian-South Africa border, using interlink trucks.  
 
The processing of this material will produce an excess of 75 000 tonnes per annum of 
sulphuric acid as a by-product. This would then be transported within Namibia to local 
consumers, and to the Skorpion Zinc warehouse at the Port of Lüderitz for export, by road 
over a distance of 293 kilometres. Within the existing warehouse at the port, a purpose-
built storage facility will be constructed to store 15 000 tonnes of sulphuric acid. 
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1 INTRODUCTION 

1.1 PURPOSE OF THIS REPORT 

Namzinc considers it expedient to undertake an ESIA for this project as part of their 
application process for environmental clearance to transport zinc sulphide concentrate from 
the Oranjemund border to the Namzinc Refinery, in the !Karas Region, Namibia. This 
scoping study sets the scope of the content and methodology to be used in further 
assessment if required. 

 
The proposed project involves the transportation of approximately 314 000 tonnes / annum 
of ZnS concentrate, with 50% zinc content. The concentrate will be trucked via interlink 
trucks for processing at the Namzinc Refinery.  
 

The route from the Oranjemund border to the Namzinc Refinery is indicated in the locality 
map below for the proposed transportation (Figure 1).  
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FIGURE 1 - LOCALITY OF THE PROPOSED PROJECT ROUTE FROM THE ORANJEMUND BORDER TO THE NAMZINC REFINERY. 
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1.2 SCOPE OF WORK 

This scoping report has been prepared by Environmental Compliance Consultancy (ECC) to 
define and characterise the receiving baseline environment, to set the scope of work for any 
potential future assessments, to identify potential Impacts, with a terms of reference to 
assess potential effects, whether positive or negative and their relative significance, explore 
alternatives for technical recommendations and identify appropriate mitigation measures.  
 
The full Environmental Social Impact Assessment (ESIA) report should aim to provide 
information to the public and stakeholders to aid in the decision-making process for the 
proposed project. The objectives are to: 

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

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

- Identify the laws and guidelines that have been considered in the assessment and 
preparation of this report; 

- Provide details of the public consultation process; 

- Describe the need and desirability of the activity; and 

- Provide a high-level analysis of feasible or unfeasible alternatives that were 
considered; and 

The MEFT as the competent authority who deals with application for environmental 
clearance has determined that a contingency plan be developed and included as part of the 
final application for a record of decision. The contingency plan should be included as 
annexures to the Environmental Management Plan (EMP) and accompany the assessment. 

1.3 THE PROPONENT OF THE PROPOSED PROJECT  

The details of the proponent are set out in Table 1 below.  

TABLE 1 - PROPONENTS DETAILS 

CONTACT 
POSTAL 
ADDRESS 

EMAIL ADDRESS TELEPHONE 

Namzinc (Pty) Ltd 

Mr. Tshiningayamwe 

Eliakim 

 

Private Bag 2003, 

Rosh pinah  

Namibia 

ETshiningayamwe@vedantaresou

rces.co.na 

063 2712381 
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1.4 ENVIRONMENTAL CONSULTANCY 

ECC, a Namibian consultancy (registration number Close Corporation 2013/11401), has 
prepared this scoping report and impact assessment on behalf of the proponent. ECC 
operates exclusively in the environmental, social, health and safety fields for clients across 
Southern Africa, in both the public and private sectors.  
 
ECC is independent of the proponent and has no vested or financial interest in the proposed 
project, except for fair remuneration for professional services rendered. 
 
All compliance and regulatory requirements regarding this report should be forwarded by 
email or posted to the following address: 
 
Environmental Compliance Consultancy  
PO BOX 91193 
Klein Windhoek, Namibia 
Tel: +264 81 669 7608 
Email: info@eccenvironmental.com 

mailto:info@eccenvironmental.com
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2 APPROACH TO THE IMPACT ASSESSMENT 

2.1 PURPOSE AND SCOPE OF THE ASSESSMENT 

The aim of this scoping exercise is to determine which impacts are likely to occur and which 
are likely, if any, to be significant or otherwise, the scope the available data and any gaps 
which need to be filled; determine the spatial and temporal scope; and identify the 
assessment methodology.   
 
This scoping study was undertaken by the ESIA team by undertaking a preliminary 
assessment of the proposed project against the receiving environment obtained through a 
desk-top review and available site-specific literature to inform the full ESIA.  

2.1.1 ENVIRONENTAL AND SOCIAL IMPACT ASSESSMENT 

The Environmental Management Act, No. 7 of 2007 stipulates that an Environmental 
Clearance Certificate is required to undertake Listed Activities under the act, and associated 
regulations. Listed activities triggered by the proposed project in accordance with the 
Environmental Management Act, No. 7 of 2007 and regulations are listed in Table 2. 
 

The proposed developments potentially trigger the following listed activities in terms of the 
Environmental Management Act, No 7 of 2007: 

TABLE 2  - LISTED ACTIVITIES AND RELEVANCE TO THE PROPOSED DEVELOPMENT 

LISTED ACTIVITY ESIA SCREENING FINDING 

HAZARDOUS SUBSTANCE TREATMENT, 
HANDLING AND STORAGE  
 (9.1) The manufacturing, storage, handling or 
processing of a hazardous substance defined in 
the Hazardous Substances Ordinance, 1974.  
 
(9.4) The storage and handling of a dangerous 
goods, including petrol, diesel, liquid petroleum 
gas or paraffin, in containers with a combined 
capacity of more than 30 cubic meters at any 
one location. 

The proposed project envisions the 
handling and transportation of zinc 
sulphide (ZnS) concentrate to the Namzinc 
Refinery for processing. 

 

2.2 BASELINE STUDIES 

The baseline environment is identified during the scoping phase and specific aspects of the 
natural and social environments that should be assessed are included in the list hereunder.  
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All pertinent information collected from the current status of the receiving environment will 
provide a baseline against which changes that occur as a result of the proposed project can 
be measured and assessed in the ESIA study.  
 
Based on the scale and type of project, the area of influence is regarded as limited to the 
road and its reserve from the refinery to the acid storage warehouse in Lüderitz. Therefore, 
the baseline environment for this project is composed of the following aspects that should 
be described in detail and assessed:  

� Surface water and ground water;  

� Soils and topography; 

� Socioeconomics (employment, demographics, and land-use); 

� Noise; 

� Ecology (fauna and flora);  

� Air quality (emissions, pollutants and dust); and 

� Cultural heritage (limited extent). 

2.3 CONSULTATION 

Consultation for this project would likely require engagement with the relevant national 
(line ministries), regional and local authorities, and local communities along the route 
(based on the geographical location to the project route). These are identified as: 

� Ministry of Works and Transport; 

� !Karas Regional Council;  

� Rosh Pinah Town management body (RoshSkor); 

� The Port of Lüderitz; and  

� All registered (Interested and Affected Parties) I&APs. 
 

Public participation and consultation is a requirement in terms of Section 21 of the 
Environmental Management Act, No. 7 of 2007 and its regulations for a project that requires 
an environmental clearance certificate. Consultation is a compulsory and critical component 
in the ESIA process, aimed at achieving transparent decision-making, and can provide many 
benefits. 
The objectives of the stakeholder engagement process are to: 

� Provide information on the project to I&APs: introduce the overall concept 
and plan; 
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� Clarify responsibility and regulating authorities; 

� Listen to and understand community issues, concerns and questions; 

� Explain the process of the ESIA and timeframes involved; and  

� Establish a platform for ongoing consultation. 
It is important that the ESIA report contains details of the full public engagement and 
consultation process and methodology used to satisfy the minimum requirements of section 
21 of the Regulations (20212) of the EM Act of 2007. 
 

2.4 FINAL ESIA AND EMP 

The final ESIA report and associated appendices, including the environmental contingency 
plan should be made available to all stakeholders on the ECC website 
www.eccenvironmental.com and the proponent’s website https://www.vedanta-
zincinternational.com/sustainability/emprs and will be published on the MEFT website for 
public access.   
 
The ESIA report and appendices will then be formally submitted to the Office of the 
Environmental Commissioner, DEA as part of the application to for an environmental 
clearance certificate for the project.  
 

2.5 AUTHORITY ASSESSMENT AND DECISION MAKING 

The Environmental Commissioner in consultation with other relevant competent authorities 
will assess the findings of the ESIA. Upon review, the Environmental Commissioner will 
revert to the proponent with a record of decision.  
 

2.6 MONITORING AND AUDITING 

In addition to the Environmental Contingency Plan (ECP’s) being implemented by the 
proponent, a monitoring strategy and audit procedure should be determined by the 
proponent and competent authority. This will ensure key environmental receptors are 
monitored over time to establish any significant changes from the baseline environmental 
conditions caused by project activities.  
 

 

 

http://www.eccenvironmental.com/
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3 REVIEW OF THE LEGAL ENVIRONMENT 

This chapter outlines the likely regulatory framework applicable to the proposed project.  

3.1 NATIONAL LEGISLATION AND RELEVANT INTERNATIONAL PERFORMANCE STANDARD(S) 

TABLE 3 - LEGAL COMPLIANCE 

NATIONAL REGULATORY REGIME POSSIBLE RELEVANCE 

Constitution of the Republic of Namibia of 
1990 

Social beneficiation 

Environmental Management Act, No. 7 of 
2007 and its regulations, including the 
Environmental Impact Assessment 
Regulations, No. 30 of 2012 

Environmental assessment process and public 
engagement 

Soil Conservation Act, No. 76 of 1969 and the 
Soil Conservation Amendment Act, No. 38 of 
1971 

Biophysical protection  

National Heritage Act, No. 27 of 2004 Cultural landscape protection (if existing)  

Labour Act, No. 11 of 2007 Social beneficiation and protection  

Draft Pollution Control; and Waste 
Management Bill (1999) 

Biophysical landscape protection 

Dumping at Sea Control Act  

Act No. 73 of 1980  

Marine landscape protection 

Road Traffic and Transport Act No. 22 of 1999 Road use and traffic regulations 

The Namibian Ports Authority Act, Act No. 2 
of 1994, as proclaimed in Government 
Gazette No. 810  

Marine landscape protection and land use rights 

Hazardous Substances Ordinance  

Ordinance No. 14 of 1974  

Biophysical landscape protection 

IFC STANDARDS POSSIBLE RELEVANCE 

Performance Standard 1 Assessment and management of environmental 
and social risks and impacts 

Performance Standard 4 Community Health, Safety, and Security  
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4 PROJECT DESCRIPTION 

4.1 BACKGROUND OF THE PROJECT 

The Namzinc Refinery is located in the !Karas Region of Namibia, approximately 100 km 
north-east of Oranjemund and 20km north-west of Rosh Pinah. The Namzinc Refinery is 
situated inside the eastern boundary of the Sperrgebiet Park.  

The modification of the existing refinery involved the construction of a roaster, gas cleaning, 
acid plant and leaching facilities. The Roaster converts the Zinc sulphide concentrate into 
Zinc oxide which would then be leached in the proposed leaching facility before being 
integrated with the existing refinery. Sulphuric acid would be generated as a by- product in 
the roasting process from the Roaster off gas post Gas cleaning in the Acid plant section. 

The primary source of zinc is the mineral sphalerite (ZnS), which is the source of about 90% 
of the world zinc production today. Metallic zinc has many uses in the industry, the primary 
uses of zinc are as a protective coating for steel (galvanizing), as alloys in die casting, as an 
alloying metal with copper to make brass and bronze, and in chemical compounds (e.g., zinc 
sulphide) in rubber and paints. Some of the risks associated with the use of zinc are that 
powdered zinc may be explosive and may burst into flames if stored in damp places.  

Namzinc will manage the program for the proposed project, engage with the business 
partners and ensure that the norms of health, safety and environment are met. 

4.2 NEED FOR THE PROPOSED PROJECT 

The Namzinc Refinery will produce 98.5% of sulphuric acid at full working capacity and 75 
000 tonnes per annum of excess sulphuric acid (at 340 operating days/annum) and 
Technical Grade Acid 430 tonnes per day or 146 200 tonnes per annum (at 340 operating 
days/annum).  

Currently, Sulphur is imported into Namibia via the Port of Lüderitz, while Zinc sulphide 
concentrate, and manganese ores are some of the main exported materials to via this port. 
Sulphur is utilised in the mining industry and zinc sulphide is refined at the Rosh Pinah 
Refinery. The proposed project will enable Zinc concentrate to be transported across the 
Oranjemund border for refinery purposes via interlink trucks to reduce the reliance on sea 
transportation of said material into the country. Furthermore, there is an added advantage 
of maintaining a steady inflow of zinc sulphide to the refinery through existing logistics and 
operational infrastructure in the region and therefore ensuring a steady supply of sulphuric 
acid as a by-product to the international and local markets. 
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4.3 ALTERNATIVES CONSIDERED 

Due to the fact that the use of the public road network for the proposed project is 
unavoidable the project should nevertheless be subjected to a process of design evolution, 
informed by both consultation and an iterative environmental assessment. In terms of the 
Environmental Management Act, No. 7 of 2007 and its regulations, alternatives considered 
should be analysed. This requirement ensures that during the design evolution and decision-
making process, potential environmental impacts, costs, and technical feasibility have been 
considered, which leads to the best option(s) being identified. Alternatives considered 
explored the use of railway to transport the zinc sulphide concentrate via the port of 
Lüderitz for transportation of the concentrate from SA. However, the use of the road 
network is unavoidable, as rail is currently not a reliable option. 

4.4 PROPOSED OPERATION METHODOLOGY 

4.4.1 PLANNING  

The proponent should ensure that all necessary permits from the various ministries, local 
authorities and any other bodies that govern the operations and transportation activities 
are obtained and remain valid throughout project execution. Ensure all appointed 
contractors and employees enter into an agreement, which includes the need to adhere to 
the stipulations within the environmental contingency plans.  
 
Operation of the trucks will be entirely conducted a contracted logistics company. The 
below schedule of activities (Table 4) is presented for the project. 

TABLE 4 - LIST OF ACTIVITIES PLANNED PER PHASE 

PHASE DATE ACTIVITY DESCRIPTION 

Phase 1: 
2021  

Field inspection 

commencement date 

unknown, 2021  

- Planning for transportation routes  

- Feasibility studies  

Phase 2: 
2021 

Field inspection 

commencement date 

unknown, January – 

April 2021 

- Environmental studies and Impact assessment  

- Traffic assessment  

- Noise assessment 

Phase 3: 
2022 

Actual 

commencement date 

unknown: April 2022. 

314 000 tonnes of concentrate will be trucked per annum for 

this project. 

Based on average  

- 1000 tonnes per day (32 tonnes per truck) on 31.25 trucks 
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PHASE DATE ACTIVITY DESCRIPTION 

- Operating 12 hours (2-3 trucks per hour)  

- Trucks to only travel during 6am – 6pm 

- Lifespan is estimated at 15 years – starting in 2022 (April) 
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5 EVALUATION OF IDENTIFIED IMPACTS  

5.1 THE ASSESSMENT PROCESS 

An impact assessment is a formal process in which the potential effects of the project on the 
biophysical, social and economic environments are identified, assessed and reported, so 
that the significance of potential impacts can be taken into account when considering 
whether to grant approval, consent or support for the proposed project. The process to be 
followed through the assessment is illustrated in figure 2. 
 
The key stage of the ESIA process is the impact prediction and evaluation stage. This stage is 
the process of bringing together project characteristics with the baseline environmental 
characteristics and ensuring all potentially significant environmental and social impacts are 
identified and assessed. Impact prediction and evaluation involve envisaging the possible 
changes to the environment as a result of the proposed project. The recognized 
methodology should be applied to determine the magnitude of impact and whether or not 
the impact was considered significant and thus warrant further investigation. The 
assessment should consider all stages of the project’s life cycle that is scoped into the 
assessment and will be presented in the ESIA report. It is an iterative process that 
commences at project inception and runs through to the final design and project 
implementation.  
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FIGURE 2 - ECC EIA PROCESS 
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The evaluation of the significance of the impacts will be determined using ECCs 
methodology (Figure 3) for environmental impact as adopted and based on models for 
environmental and social impact assessments set out by the International Finance 
Corporation (IFC) Performance Standard 1 ‘Assessment and management of environmental 
and social risks and impacts. Furthermore, the impact assessment will be undertaken in 
accordance with Namibian legal requirements. 
 
The impact prediction and evaluation stages commenced in February 2021 and continues 
throughout the entire assessment process, findings of the assessment will be presented in 
the ESIA report. 
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FIGURE 3 - ECC'S IMPACT ASSESSMENT METHODOLOGY 
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5.2 IMPACTS DEEMED NOT SIGNIFICANT 

Impacts that have been identified as not being significant are summarised in table 5 below. 

TABLE 5 - TABLE OF NON-SIGNIFICANT IMPACTS 
ENVIRONMENT OR 

SOCIAL TOPIC 

POTENTIAL IMPACT SUMMARY OF PRELIMINARY ASSESSMENT 

FINDINGS 

Air Quality The movement of the trucks 
daily may discharge air 
pollution. 

During transportation some discharge in the form of 
air pollution (C02) into the atmosphere and may 
marginally affect the ambient air quality along the 
road network. This impact is considered non-
significant. 

Climate change cause 
/ contribute to  

The proposed project 
contributing to climate 
change through the 
emissions of Green House 
Gasses from trucks. 

The proposed project is considered to be of a low 
scale. Namibia’s contribution to global C02 emissions 
is rated as 0.01% as at 2019 (ourworldindata, 2021). 
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6 SIGNIFICANT ISSUES TO BE ADDRESSED 

Impacts that have been identified as significant are summarised in table 6 below.  

TABLE 6 - TABLE OF POTENTIAL IMPACTS 
ENVIRONMENT OR 

SOCIAL TOPIC 

POTENTIAL IMPACT SUMMARY OF PRELIMINARY 

ASSESSMENT FINDINGS 

Additional heavy traffic 
load on the C13 district 
road from Oranjemund to 
Rosh Pinah 

 

Potential impacts on traffic and road 

infrastructure due to continual use are 

likely to include: 

� Impacts to road users utilising the 
C13 district road; 

� Possible impacts to local 
communities in the event of 
potential non-containment of 
concentrate along any point on the 
road network; and 

� Potential impacts on road 
infrastructure between the 
Oranjemund border and Namzinc 
refinery. 

A daytime transport assessment of 

the route (Oranjemund to Rosh 

Pinah) should be commissioned for 

this stage of the project. The 

assessment should focus on the 

potential impacts to be expected in 

line with the influence the proposed 

project will have on the existing 

road network. The assessment 

should consider if existing road 

infrastructure would require any 

changes to accommodate the 

project or not.  

 

Change in ambient noise 
levels along the b4 and 
within Oranjemund to 
Rosh Pinah  

The potential impacts likely to occur 

from the addition of heavy vehicles on 

the existing baseline environment may 

include: 

� Noise nuisance to sensitive 
receptors along the route chosen 
to transport from Oranjemund to 
the Namzinc Refinery as a result of 
changes in traffic conditions. 
 

The ESIA should commission a noise 

assessment to determine whether 

or not the additional traffic load as a 

result of the proposed project will 

have a potential impact on sensitive 

receptors along the designated 

route from Oranjemund to the 

Refinery. The proponent should 

decide on the most appropriate 

route to follow in consideration of 

potential noise impacts 

notwithstanding safety aspects. 

Night-time noise assessment is not 

deemed necessary for this study, as 

the daily transportation hours are 

set between 6AM and 6PM. 

Therefore, no baseline data after 

6PM is needed. Moreover, the 

current Covid-19 curfew restrictions 

on travel will make it impossible to 
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ENVIRONMENT OR 

SOCIAL TOPIC 

POTENTIAL IMPACT SUMMARY OF PRELIMINARY 

ASSESSMENT FINDINGS 

sample any noise baseline data at 

night. 

De-containment of Zinc 
Sulphide concentrate 

 

The potential impacts likely to occur 

from the de-containment of Zinc 

sulphide from a capsized truck on the 

existing baseline environment may 

include: 

� Contamination to sensitive 
receptors (water and soil) along 
the route chosen to transport the 
Zinc sulphide concentrate through 
Oranjemund to the Refinery in 
Rosh Pinah. 

The ESIA should assess the 
magnitude of a possible spill of Zinc 
sulphide on the existing baseline 
environment may include. 

 

6.1 MITIGATION 

Mitigation measures should be focused on reducing the effects of the potential identified 
impacts and to ensure an acceptable measure of operation can be maintained even though 
an impact cannot be avoided completely. The Environmental Contingency Plan to be 
developed in conjunction with the ESIA should then fill the gap in terms of remediation 
measures proposed in the event of an impact occurring along the route. 
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7 CONCLUSION 

Through the scoping process, it was found that the only significant impacts that may occur 
on this stage of the project are the traffic and noise impacts to sensitive receptors, for which 
additional studies are required. The scope of works presented for each identified impact in 
section 5 of this report is provided and should be used as a terms of reference to appoint 
specialists for further studies.  All other social and environmental receptors are scoped out 
as significant effects were unlikely and therefore no further assessment was deemed 
necessary. 
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EXECUTIVE SUMMARY 

This Environmental and Social Impact Assessment (ESIA) report presents the findings of an 
ESIA undertaken for the proposed transportation of zinc sulphide concentrate from the 
Oranjemund border to the Namzinc Refinery, in the !Karas Region, Namibia. This ESIA report 
was developed in accordance with the requirements of the Environmental Management Act 
(EMA), No.7 of 2007 and the Environmental Impact Assessment Regulation, No. 30 of 2012, 
gazetted under the Environmental Management Act, No. 7 of 2007. 
 
The Skorpion Zinc mine and Refinery was placed under Care and Maintenance in May 2020 
following slope failures in the open pit.  This was deemed to have an economic impact on 
both the Rosh Pinah community and the Namibian economy as a whole. To prolong the life 
of the Skorpion Zinc facilities and to reduce the economic and social impacts of full-scale 
closure of the site, the Company is working on a project to convert the existing facility into a 
zinc sulphide concentrate treatment smelter. An application for an environmental clearance 
certificate was submitted for the conversion of the Skorpion Zinc Refinery. This was granted 
by the Ministry of Environment, Forestry and Tourism (MEFT) on the on the 31 August 2020 
to 31 August 2023. The conversion and modification to the Skorpion Zinc (Namzinc) Refinery 
will enable the treatment of zinc sulphide (ZnS) concentrate that will be transported from 
their sister company Black Mountain Mining (Pty) Ltd, Gamsberg Mine, Northern Cape, 
South Africa. 
 
Skorpion Zinc (Namzinc) (Pty) Ltd herein referred to as ‘Namzinc’ propose to transport 314 
000 tonnes of zinc sulphide concentrate from their sister company Black Mountain Mining 
(Pty) Ltd for processing at their Namzinc Refinery located in Rosh Pinah, Namibia. A distance 
of 120 kilometres, from the Namibian-South Africa border, using interlink trucks. Due to the 
nature of transportation a limited number of jobs may potentially be created during the 
operation of the proposed project. 
 
The processing of this material will produce an excess of 75 000 tonnes per annum of 
sulphuric acid as a by-product. This would then be transported within Namibia to local 
consumers, and to the Skorpion Zinc warehouse at the Port of Lüderitz for export, by road 
over a distance of 293 kilometres. Within the existing warehouse at the port, a purpose-
built storage facility will be constructed to store 15 000 tonnes of sulphuric acid. 
 
As part of this environmental clearance certificate application, an ESIA has been undertaken 
to satisfy the requirements of the Environmental Management Act, No. 7 of 2007. This 
environmental assessment report and Environmental Contingency Plan (ECP) requested by 
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the MEFT shall be submitted to the relevant competent authority as part of the application 
for the environmental clearance certificate. 
 
Through the ESIA process, the main identified risks to the environment was the potential for 
soil and surface water pollution, traffic impacts and increase in ambient noise levels thereby 
impacting human receptors along the designated proposed project’s route.  
 
The uncontrolled or incidental spillage of chemicals and or sulphuric acid, during the 
operation phase, was considered to be of moderate significance. In the unlikely event of an 
uncontrolled or incidental spillage contaminants could potentially enter the Lüderitz coastal 
environment causing disruption to marine life, as well as impacting marine habitats and 
surface water quality. The potential risk of spillages will be contained and managed in order 
to reduce contaminated surfaces and spread. Sulphuric acid will be stored in bulk tanks 
within the port’s premises within the containment facility, to ensure that any possible tank 
failure will be contained within the bunded area of a 110% size. 
 
For this project, noise and traffic impact assessments were conducted on the designated 
route between Oranjemund through the towns of Rosh Pinah, Aus and to Lüderitz. The 
transport route investigation and impact assessment conducted by Innovative Transport 
Solutions (Pty) Ltd, concludes that the expected additional truck trips that would be 
generated by the proposed project is relatively low (refer to Appendix E for a detail noise 
assessment report). 
 
Noise sensitive receptors (NSR) generally include places of residence and areas where 
members of the public may be affected by noise generated by the project, such as vehicle 
traffic (from heavy and light vehicles), pedestrians and community activity contribute to the 
acoustic sources in the areas. The impact of an intruding anthropogenic noise source on the 
environment rarely extends more than 5 km. The potential noise sensitive receptors within 
the project area, include residential areas (i.e., Rosh Pinah, Aus and Lüderitz) and individual 
residential dwellings (i.e., farms and lodges). Industrial noise sensitive receptors are also 
located within the project area.  
 
Based on the findings of the noise assessment, the proposed transportation related noise 
during operation is predicted to be within the IFC guidelines at all sensitive receptors on the 
designated route, however, project activities may potentially contribute to the increase in 
noise levels especially for a person with an average hearing acuity of less than 3 dBA (refer 
to Appendix F for a detail noise assessment report). 
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The overall increase in noise levels that may potentially occur at residential NSR due to 
project activities is expected to result in ‘little’ to ‘medium’ reaction with ‘sporadic’ 
complaints. A complaints register must be kept throughout the life of the operations of the 
project. The noise levels are predicted to exceed IFC guidelines at areas within a 200 meters 
proximity to the Port of Lüderitz due to the proposed construction activities. A complaints 
register must be kept throughout the life of the operations of the project including during 
the construction of the storage facility. The project activities for the construction and 
operational phase are envisioned to take place between 06:00-18:00. The decommissioning 
phase was not assessed but environmental noise impacts are assumed to be similar to 
construction activities. Noise impacts will cease post-closure. 
 
With practical mitigation, emergency response and contingency plans and the 
implementation of the ECP, the potential project impacts can be managed and reduced to 
minimal effect. While impacts on human receptors from traffic and noise impacts is 
expected to be minor, prior awareness and communication about the project shall be 
encouraged. All other social and environmental receptors were scoped out of the 
assessment as significant effects were unlikely and therefore no further assessment was 
deemed necessary. 
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1 INTRODUCTION 

1.1 PURPOSE OF THIS REPORT 

Namzinc considers it expedient to undertake an ESIA for this project as part of their 
application process for environmental clearance to transport zinc sulphide concentrate from 
the Oranjemund border to the Namzinc Refinery, in the !Karas Region, Namibia.  
 
The purpose of this report is to present the findings of the ESIA that was undertaken for the 
proposed project. The proposed project involves the transportation of approximately 314 
000 tonnes / annum of ZnS concentrate, with 50% zinc content, the concentrate will be 
trucked via interlink trucks for treatment at the Namzinc Refinery as described in detail 
throughout the report.  

ECCs terms of reference for this assessment was to strictly address potential environmental 
and social impacts, whether positive or negative, rate their relative significance, and explore 
alternatives for technical recommendations and identify appropriate mitigation measures 
for each impact identified. 

This ESIA report and its associated appendices will be submitted to the relevant competent 
authorities and MEFT for review and a record of decision.  

  

1.2 BACKGROUND 

The Namzinc Refinery is located in the !Karas Region of Namibia, approximately 100 km 
north-east of Oranjemund and 20km north-west of Rosh Pinah. The Namzinc Refinery is 
situated inside the eastern boundary of the Tsau //Khaeb (formally known as the 
Sperrgebiet) National Park.  

The modification of the existing refinery involves the construction of a roaster, gas cleaning, 
acid plant and leaching facilities. The Roaster converts the zinc sulphide concentrate into 
zinc oxide, under high temperature which would then be leached in the proposed leaching 
facility before being integrated with the existing refinery.  During the roasting process 
sulphur combines with oxygen to produce sulphur dioxide, which in turn is processed to 
produce sulphuric acid as a by-product to the roasting process. 

The primary source of zinc is the mineral sphalerite (ZnS), which is the source of about 90% 
of the world zinc production today. Metallic zinc has many uses in the industry, the primary 
uses of zinc are as a protective coating for steel (galvanizing), as alloys in die casting, as an 
alloying metal with copper to make brass and bronze, and in chemical compounds (e.g., zinc 
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sulphide) in rubber and paints. Some of the risks associated with the use of zinc are that 
powdered zinc may be explosive and may burst into flames if stored in damp places.  

Namzinc will manage the program for the proposed project and engage with their business 
partners to ensure that the norms of health, safety and environment are met during the 
operational activities of the project. 

The route from the Oranjemund border to the Namzinc Refinery is indicated in the locality 
map below for the proposed transportation (Figure 1).  

 

FIGURE 1 - LOCALITY OF THE PROPOSED PROJECT ROUTE FROM THE ORANJEMUND BORDER TO THE 

NAMZINC REFINERY. 
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1.3 SCOPE OF WORK 

The assessment report has been prepared by ECC with a terms of reference to assess 
potential effects, whether positive or negative and their relative significance, explore 
alternatives for technical recommendations and identify appropriate mitigation measures.  
 
This report provides information to the public and stakeholders to aid in the decision-
making process for the proposed project. The objectives are to: 

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

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

- Identify the laws and guidelines that have been considered in the assessment and 
preparation of this report; 

- Provide details of the public consultation process; 

- Describe the need and desirability of the activity; 

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

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

In addition to the environmental assessment, an ECP was requested by the MEFT in terms of 
the Environmental Management Act, No. 7 of 2007. An ECP has been developed to provide 
a management framework for the planning and implementation of the proposed project. 
The ECP provides development standards and arrangements to ensure that the potential 
environmental and social impacts are mitigated, prevented, minimised and/or enhanced as 
far as reasonably practicable, and that statutory requirements and other legal obligations 
are fulfilled.  

The report, plus impact assessment, supported by specialist studies and appendices, will be 
submitted to the relevant competent authorities and the Directorate of Environmental 
Affairs (DEA) at the MEFT for review as part of the application for environmental clearance 
certificate.  
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1.4 THE PROPONENT OF THE PROPOSED PROJECT  

The details of the proponent are set out in Table 1 below.  
 

TABLE 1 - PROPONENTS DETAILS 

CONTACT 
POSTAL 
ADDRESS 

EMAIL ADDRESS TELEPHONE 

Namzinc (Pty) Ltd 
Mr. Tshiningayamwe 
Eliakim 
 

Private Bag 2003, 
Rosh Pinah  
Namibia 

ETshiningayamwe@vedantaresou
rces.co.na 

063 2712381 
 

1.5 ENVIRONMENTAL CONSULTANCY 

ECC, a Namibian consultancy (registration number Close Corporation 2013/11401), has 
prepared this scoping report and impact assessment on behalf of the proponent. ECC 
operates exclusively in the environmental, social, health and safety fields for clients across 
Southern Africa, in both the public and private sectors.  
 
ECC is independent of the proponent and has no vested or financial interest in the proposed 
project, except for fair remuneration for professional services rendered. The CVs of the 
authors of this report are contained in Appendix E. 
 
All compliance and regulatory requirements regarding this ESIA report should be forwarded 
by email or posted to the following address: 
 
Environmental Compliance Consultancy  
PO BOX 91193 
Klein Windhoek, Namibia 
Tel: +264 81 669 7608 
Email: info@eccenvironmental.com 

mailto:info@eccenvironmental.com
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2 APPROACH TO THE IMPACT ASSESSMENT 

2.1 PURPOSE AND SCOPE OF THE ASSESSMENT 

The aim of this assessment is to determine which impacts are likely to be significant (the 
main focus of the assessment); scope the available data and any gaps which need to be 
filled; determine the spatial and temporal scope; and identify the assessment methodology.   
Subsequently, scoping of the ESIA was undertaken by the EIA team. The scope of the 
assessment was determined through undertaking a preliminary review of the proposed 
project against the receiving environment obtained through a desk-top review and available 
site-specific literature, monitoring data and site reports. 

2.2 THE ASSESSMENT PROCESS  

The ESIA methodology applied to this ESIA has been developed using the International 
Finance Corporation (IFC) standards and models, in particular Performance Standard 1, 
‘Assessment and management of environmental and social risks and impacts’ (International 
Finance Corporation, 2017) (International Finance Corporation, 2012); Namibian Draft 
Procedures and Guidance for EIA (Republic of Namibia, 2008); international and national 
best practice; and over 25 years of combined EIA experience.  
 
This impact assessment is a formal process in which the potential effects of the project on 
the biophysical, social and economic environments are identified, assessed and reported, so 
that the sensitivity of potential impacts can be taken into account when considering 
whether to grant approval, consent or support for the proposed project.  
 
Final mitigation measures and recommendations are based on the cumulative experience of 
the consulting team and the client, taking into consideration the potential environmental 
and social impacts. The process followed through the full assessment is illustrated in Figure 
2 and detailed further in the following sections.  
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FIGURE 2 - ECC ESIA METHOD 
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2.3 SCREENING OF THE PROPOSED PROJECT 

STATUS: COMPLETE  

The first stages of the ESIA process are to register the project with the competent authority 
and undertake a screening exercise. The project has been registered on the MEFT’s online 
portal. The registration number is APP-002304. 
 
The screening exercise determines whether the proposed project is considered as a Listed 
Activity in terms of the Environmental Management Act, No. 7 of 2007 and associated 
regulations, and if significant impacts may arise. The location, scale and duration of project 
activities will be considered against the receiving environment.   
It was concluded that an ESIA (e.g. assessment report and ECP) is required, as the proposed 
inclusion of transportation activities within the scope of the project is considered as a listed 
activity and there may be potential for impacts to occur. 

2.4 SCOPING OF THE ENVIRONMENTAL ASSESSMENT 

STATUS: COMPLETE  

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

2.5 BASELINE STUDIES 

STATUS: COMPLETE  

Baseline studies are undertaken as part of the scoping stage, which involves collecting all 
pertinent information from the current status of the receiving environment. This provides a 
baseline against which changes that occur as a result of the proposed project can be 
measured.   
For the proposed project, the baseline information were obtained through a desktop study, 
focussing on receptors that could be affected by the proposed project and specialities 
studies such as a noise and traffic assessments were carried out. The baseline information is 
covered in Section 5. 
A robust baseline is required in order to provide a reference point against which any future 
changes associated with a project can be assessed, and it allows for suitable mitigation and 
monitoring actions to be identified. 
Based on the scale and type of project, the area of influence is regarded as limited to the 
road and its reserve from the Oranjemund border post to the Namzinc Refinery in Rosh 
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Pinah. Therefore, the baseline environment for this project is composed of the following 
aspects that should be described in detail and assessed:  

� Surface water and ground water;  

� Soils and topography; 

� Socioeconomics (employment, demographics, and land-use); 

� Noise; 

� Ecology (fauna and flora);  

� Air quality (emissions, pollutants and dust); and 

� Cultural heritage (limited extent). 
 
The existing environment and social baseline for the proposed project were collected 
through various methods: 

- Desk-top studies; 
- Consultation with stakeholders ; 
- Engagement with Interested and Affected Parties (I&APs); and  
- Fieldwork and Monitoring. 

2.6 ESIA CONSULTATION 

STATUS: COMPLETE AND ONGOING 

Public participation and consultation are requirements in terms of Section 21 of the 
Environmental Management Act, No. 7 of 2007 and its regulations for a project that requires 
an environmental clearance certificate. Consultation is a compulsory and critical component 
in the ESIA process, aimed at achieving transparent decision-making, and can provide many 
benefits. 
The objectives of the stakeholder engagement process are to: 

- Provide information on the project to I&APs: introduce the overall concept and 
plan; 

- Clarify responsibility and regulating authorities; 

- Listen to and understand community issues, concerns and questions; 

- Explain the process of the ESIA and timeframes involved; and  

- Establish a platform for ongoing consultation. 
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2.6.1 INTERESTED AND AFFECTED PARTIES 

All relevant authoritative bodies were identified and listed as I&APs, as well as organisations 
and individuals with an implied interest. Other I&APs were identified through invitations 
such as the newspaper advertisements and site notices. To all of these stakeholders a 
formal letter was sent via e-mail. The letter and the list of registered I&APs are provided in 
Appendix C.1. Consultation with I&APs is complete, however, the final ESIA report and 
appendices will be provided as a notice of submission to government.  

2.6.2 NON-TECHNICAL SUMMARY 

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

2.6.3 NEWSPAPER ADVERTISEMENTS 

Notices regarding the proposed project and associated activities were circulated in in three 
newspapers namely in the ‘Republikein, the Namibian Sun, and Allgemeine Zeitung’ 
newspapers on the 10th and 17th of February 2021. The purpose of this was to commence 
the consultation process and enable I&APs to register an interest with the project. The 
adverts can be found in Appendix C. Further to this ECC sent out an email informing of the 
review period to all registered I&APs.  

2.7 SITE NOTICES 

A site notice ensures neighbouring properties and stakeholders are made aware of a 
proposed project. The site notices were set up along the proposed route or boundaries of 
the site during the fieldwork. Evidence of the site notice placement is illustrated in Appendix 
C.  

2.8 PUBLIC MEETING 

In terms of Section 22 of the Environmental Management Act, No. 7 of 2007 and its 
regulations, for the purpose of registering I&APs. A public meeting is not a requirement 
during the public consultation process for all proposed projects. As a result from the public 
consultation feedback and comments, a public meeting was not deemed necessary for this 
project either.    
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2.8.1 CONSULTATION FEEDBACK 

The I&APs were encouraged to provide constructive input during the consultation process, 
which is ongoing at present. The public review of the scoping report was conducted during 
the period of the 28th April 2021 to 07th May 2021. The comments received from this public 
review period (if any) are listed in appendix C.1. and presented to Government as part of the 
final documents submitted for a record of decision for the project. The final ESIA reports will 
also be made available to I&APs. No comments or concerns were raised during this period.  
 

2.9 METHODOLOGY FOR THE IMPACT ASSESSMENT  

Desktop studies on the national database are undertaken as part of the scoping stage to get 
information on the current status of the receiving environment. This provides a baseline 
where changes that occur as a result of the proposed project can be measured.  This is 
verified through site data collection.  
 
The environmental and social topics that may be affected by the proposed project are 
described in this section. The baseline focuses on receptors, which could be affected by the 
proposed project. 
 

2.10 DRAFT ESIA AND ECP 

STATUS: COMPLETE  

The ESIA report documents the findings of the assessment process, provides stakeholders 
with an opportunity to comment and continued consultation and forms part of the 
environmental clearance application. The ECP provides measures to manage the 
environmental and social impacts of the proposed project and outlines specific roles and 
responsibilities to fulfil the plan.  
The scoping reports were provided to all registered I&APs to solicit their comments for 
inclusion in the final ESIA reports. During the allocated public review period, no comments 
were received. 
 

2.11 FINAL ESIA AND ECP 

STATUS: COMPLETE AND ONGOING 

The full ESIA report will be submitted to the government and a notice of submission will be 
sent to the registered I&APs as per the requirements of the Environmental Management Act 
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of 2007, including the Environmental Impact Assessment Regulations, No. 30 of 2012. The 
aim of this stage is to ensure all stakeholders and I&APs are notified of the project’s 
assessment progress and the findings submitted to the government for a record of decision 
to be made.  
The final ESIA report and associated appendices will be available to all stakeholders on the 
ECC website www.eccenvironmental.com and the proponent’s website 
https://www.vedanta-zincinternational.com/sustainability/emprs. All I&APs are informed 
via email.  
 
The ESIA report and appendices are formally submitted to the Office of the Environmental 
Commissioner, DEA department, as part of the application for an environmental clearance 
certificate.  
 

2.12 AUTHORITY ASSESSMENT AND DECISION MAKING 

STATUS: FUTURE STAGE  

The Environmental Commissioner in consultation with other relevant competent authorities 
will assess the findings of the ESIA. Upon review, the Environmental Commissioner will 
revert back to the proponent with a record of decision.  
 

2.13 MONITORING AND AUDITING 

STATUS: FUTURE STAGE  

In addition to the ECP being implemented by the proponent, a monitoring strategy and 
audit procedure will be determined by the proponent and competent authority. This will 
ensure key environmental receptors are monitored over time to establish any significant 
changes from the baseline environmental conditions caused by project activities.  
 

http://www.eccenvironmental.com/
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3 STATUTORY REQUIREMENTS 

This chapter outlines the regulatory framework applicable to the proposed project.  

3.1 NATIONAL LEGISLATION  

TABLE 2 - LEGAL COMPLIANCE 
NATIONAL 

REGULATORY 

REGIME 

SUMMARY APPLICABILITY TO THE PROJECT 

Constitution of 
the Republic of 
Namibia of 1990 

The constitution clearly defines the 
country’s overarching position in 
relation to the well-being of 
Namibians, sustainable 
development and environmental 
management. The constitution 
refers that the state shall actively 
promote and maintain the welfare 
of the people by adopting policies 
aimed at the following: 

 

“Maintenance of ecosystems, 
essential ecological processes and 
biological diversity of Namibia and 
utilization of living natural resources 
on a sustainable basis for the 
benefit of all Namibians, both 
present, and future; in particular, 
the Government shall provide 
measures against the dumping or 
recycling of foreign nuclear and 
toxic waste on Namibian territory.” 

The proponent is committed to engage 
with the local community for the 
proposed project. The proposed project 
will create local jobs as well as explore 
ways of finding beneficial opportunities 
that could contribute to the regional 
and national economies. 

Environmental 
Management Act, 
No. 7 of 2007 and 
its regulations, 
including the 
Environmental 
Impact 
Assessment 
Regulations, No. 

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

It sets the principles of 
environmental management as well 
as the functions and powers of the 

This ESIA report documents the findings 
of the environmental assessment 
undertaken for the proposed project, 
which will form part of the 
environmental clearance application.  
The assessment and report have been 
undertaken in line with the 
requirements under the Act and 
associated regulations.  
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NATIONAL 

REGULATORY 

REGIME 

SUMMARY APPLICABILITY TO THE PROJECT 

30 of 2012 Minister.  The Act requires certain 
activities to obtain an 
environmental clearance certificate 
prior to project development. The 
Act states an ESIA may be 
undertaken and submitted as part 
of the environmental clearance 
certificate application.   

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

 

Soil Conservation 
Act, No. 76 of 
1969 and the Soil 
Conservation 
Amendment Act, 
No. 38 of 1971 

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

The incidental spill risks were assessed 
for the proposed project, as part of the 
potential soil quality impacts.  

National Heritage 
Act, No. 27 of 
2004 

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

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

There are no known potential for 
heritage objects to be found on site.  

The chance find procedure will be 
practised should there be any heritage 
values found.  



 
TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE  

ORANJEMUND BORDER TO THE NAMZINC REFINERY 
ESIA REPORT 

  NAMZINC (PTY) LTD 

 

JUNE 2021 REV 01  PAGE 24 OF 76 
ECC DOCUMENT CONTROL - ECC-99-313-REP-22-D 

 

NATIONAL 

REGULATORY 

REGIME 

SUMMARY APPLICABILITY TO THE PROJECT 

Labour Act, No. 
11 of 2007 

The Labour Act, No. 11 of 2007 
(Regulations relating to the 
Occupational Health and Safety 
provisions of Employees at Work 
promulgated in terms of Section 101 
of the Labour Act, No. 6 of 1992 - 
GN156, GG 1617 of 1 August 1997) 

The proposed project will comply with 
stringent health and safety policies, 
including the compulsory use of specific 
PPE in designated areas to ensure 
adequate protection against health and 
safety risks. Proper storage and 
labelling of hazardous substances are 
required, if used.  

Draft Pollution 
Control; and 
Waste 
Management Bill 
(1999) 

The Bill amalgamates a variety of 
legislative frameworks in Namibia, 
regulating pollution in different 
sectors of the economy. 

The Bill promotes sustainable 
development, to provide for the 
prevention and regulation of the 
discharges of pollution.   

Although not enacted, the Bill has been 
applied to the ESIA to ensure any 
activities potentially giving rise to 
pollution are minimized as far as 
reasonably practicable and obligations 
are adhered to. 

Dumping At Sea 
Control Act  

Act No. 73 of 
1980  

 

This Act provides for the control of 
dumping of substances in the sea 
and for permits to be issued to allow 
dumping at sea of scheduled 
substances  

 

The proposed project will comply with 
stringent waste management measures 
and safe disposal of substances.  

Road Traffic and 
Transport Act No. 
22 of 1999 

To provide for the establishment of 
the Transportation Commission of 
Namibia; for the control of traffic on 
public roads, the licensing of drivers, 
the registration and licensing of 
vehicles, the control and regulation 
of road transport across Namibia’s 
borders; and for matters incidental 
thereto. 

The proposed project involves 
transportation activities. The employees 
and business partners shall have to 
adhere to national road regulations. In 
addition, drivers are required to be fit 
for work and tankers should be marked 
as per the requirements of standard 
goods classification transportation. 

Hazardous 
Substances 

Applies to the manufacture, sale, 
use, disposal and dumping of 

The proposed project involves the 
handling of sulphuric acid, which is 
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NATIONAL 

REGULATORY 

REGIME 

SUMMARY APPLICABILITY TO THE PROJECT 

Ordinance  

Ordinance No. 14 
of 1974  

 

hazardous substances as well as 
their import and export.  

Aims to prevent hazardous 
substances from causing injury, ill-
health or the death of human beings  

classified as a hazardous substance. The 
project will ensure employees in charge 
of and working with hazardous 
substances are aware of the specific 
hazardous substances in order not to 
compromise worker and environment 
safety. 

 
The following laws are applicable to the project and will be complied with: 

- The Labour Act, 2007 (Act No. 11 of 2007); and 

- The Labour Act, 1992: Regulations relating to the health and safety of employees 
at work. 

The proponent will develop a specific Safety Management and Emergency Response Plan for 
the operational activities of the proposed project, independent of the ESIA that will be in 
place prior to activities commencing. This plan will contain firefighting standard operating 
procedures amongst others.  
 
The Ministry of Works and Transport (MoWT) implemented the Vehicle Mass Bill in order to 
decriminalise overload offences. The Bill also provides for the immediate payment of a 
security bond that equals the fine. The MoWT manages all driving licensing system, together 
with the necessary amendments to the Road Traffic and Transport Act, 1999. As such the 
MoWT is the competent authority for this project.  
 
According to the Roads Authority Act (Act 17 of 1999), the statutory objective of Roads 
Authority is "To manage the national road network so that it is safe and efficient." Road 
Safety is a key output of the Roads Authority operations and in this regard, safety elements 
should be incorporated into the planning and operations of the project. The National Road 
Safety Council is the statutory body charged with the promotion of road safety. NaTIS is a 
subdivision of the Transport Information and Regulatory Services in Namibia, which is 
managed by local authorities. If required, all necessary vehicle registrations and licencing 
and applications for temporary and special permits should be obtained from NaTIS.   
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3.2 OTHER REGULATORY FRAMEWORKS 

TABLE 3 - OTHER REGULATORY FRAMEWORKS AND THEIR APPLICABILITY TO THE PROJECT  
NATIONAL 
REGULATORY 
REGIME 

SUMMARY APPLICABILITY TO THE PROJECT 

Vision 2030 Vision 2030 sets out the nation’s 
development programs and 
strategies to achieve its national 
objectives.  It sets out eight themes 
to realize the country’s long-term 
vision.   
Vision 2030 states that the overall 
goal of the vision is to improve the 
quality of life of the Namibian 
people to a level in line with the 
developed world.  

The planned project shall meet the 
objectives of Vision 2030 and shall 
contribute to the overall development 
of the country while building capacity 
in the local communities.   

Fifth National 
Development 
Plan (NDP5)  

NDP5 is the fifth in the series of 
seven five-year national 
development plans that outline the 
objectives and aspiration of 
Namibia’s long-term vision as 
expressed in Vision 2030. NDP5 is 
structured on the pillars of 
economic progression, social 
transformation, environmental 
sustainability and good governance. 
Under the social transformation 
pillar is the goal of improved 
education.   

The planned project supports meeting 
the objectives of NDP5 by creating 
specialised or skilled opportunities for 
employment to the nearby community 
and the Namibian nation. The 
expansion of Namzinc operations may 
support this vision. 
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3.3 CURRENT PROJECT APPROVALS AND STATUS 

The environmental clearance certificate application for the conversion of the Namzinc 
Refinery facility to process the zinc sulphide concentrate in addition to zinc oxide ores, in 
the !Karas Region, was renewed and granted by the MEFT on the 31 August 2020 to 31 
August 2023. 

3.3.1 ENVIRONENTAL AND SOCIAL IMPACT ASSESSMENT 

The Environmental Management Act, No. 7 of 2007 stipulates that an Environmental 
Clearance Certificate is required to undertake Listed Activities under the Act, and associated 
regulations. Listed activities triggered by the proposed project in accordance with the 
Environmental Management Act, No. 7 of 2007 and regulations are listed in Table 4. 
 
The proposed project potentially trigger the following listed activities in terms of the 
Environmental Management Act, No 7 of 2007: 

TABLE 4  - LISTED ACTIVITIES AND RELEVANCE TO THE PROPOSED DEVELOPMENT 

LISTED ACTIVITY ESIA SCREENING FINDING 

 

The proposed project envisions the 
handling and transportation of zinc 
sulphide (ZnS) concentrate to the Namzinc 
Refinery for processing. 
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The permits and licence that may be relevant to the proposed project are outlined in 5. 

TABLE 5 - A LIST OF PERMITS, LICENCES AND CLEARANCES THAT MIGHT BE NEEDED FOR THIS 

PROJECT AND THE EXPECTED WAITING TIME FOR APPROVAL.  

PERMIT/ 
LICENCE OR 
CLEARANCE 

ACT/REGUALTION 
RELATED ACTIVITIES 
REQUIRING PERMITS 

RELEVANT 
AUTHORITY 

TIME FRAME FOR 
APPROVAL 

Environmental 
Clearance 
Certificate 

Environmental 
Management Act, 
No. 7 of 2007 

Required for all listed 
activities listed in 
Table 4 

MEFT Permit dependent. Could 
take up to 12 months 
Environmental Clearance 
Certificates are valid for a 
period of 3 years, after 
which a renewal is required 

Cross border 
transport 
permit  

Road Traffic and 
Transport Act No. 
22 of 1999 

Cross-border road 
transport permits are 
issued for the 
transportation of 
goods and passengers 
between Namibia and 
contracting countries. 

MoWT Permit dependent. The 
waiting period for this 
authorisation is 14 days 
from day of application. 

 

3.4 WORLD BANK STANDARDS  

The International Finance Corporation (IFC) is a member of the World Bank Group and is the 
largest global development institution focusing on the private sector in developing 
countries. Its standards have become a global benchmark for environmental and social 
performance. They form the basis for the Equator Principles (IFC, 2013), a voluntary 
environmental and social risk-management framework used by 77 financial institutions 
worldwide. The Equator Principles are a framework and set of guidelines for evaluating 
social and environmental risks in project finance activities and apply to all new projects with 
a total capital cost of US$10 million or more, no matter what industry sectors, without 
geographic requirement. The Equator Principles are not applicable to this specific project. 
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4 PROJECT DESCRIPTION 

4.1 NEED FOR THE PROPOSED PROJECT 

The Namzinc Refinery will produce 98.5% of sulphuric acid at full working capacity and 75 
000 tonnes per annum of excess sulphuric acid (at 340 operating days/annum) and 
Technical Grade Acid 430 tonnes per day or 146 200 tonnes per annum (at 340 operating 
days/annum).  

Currently, sulphur is imported into Namibia via the Port of Lüderitz, while zinc sulphide 
concentrate, and manganese ores are some of the main exported materials to via this port. 
Sulphur is utilised in the mining industry and zinc sulphide is refined at the Rosh Pinah 
Refinery. The proposed project will enable Zinc concentrate to be transported across the 
Oranjemund border for refinery purposes via interlink trucks to reduce the reliance on sea 
transportation of zinc sulphide into the country. Furthermore, there is an added advantage 
of maintaining a steady inflow of zinc sulphide to the refinery through existing logistics and 
operational infrastructure in the region and therefore ensuring a steady supply of sulphuric 
acid as a by-product to the international and local markets. 
 
Namibia’s transport system comprises four major modes, namely roads, railway, air and 
maritime transport. The transport sector occupies a central position in the development of 
all sectors of the economy, and in facilitating the integration of the national economy 
internally and internationally. It is also a major factor in agricultural and industrial 
production, exploitation of natural resources, marketing of products locally and abroad, 
development of tourism, and in facilitating mobility in both rural and urban areas. The 
sector is estimated to account for about 4% of GDP. Namibia, also, serves as transit route 
for Botswana, South Africa, Zambia, and Zimbabwe through the port of Walvis Bay. The 
Trans- Kalahari and the Trans-Caprivi Highways are the principal transit corridors in Namibia. 
The proposed project may create job opportunities for the locals with the potential of skills 
transfer on a regional level. 
 

4.2 ALTERNATIVES CONSIDERED 

Due to the fact that the use of the public road network for the proposed project is 
unavoidable the project should nevertheless be subjected to a process of design evolution, 
informed by both consultation and an iterative environmental assessment. In terms of the 
Environmental Management Act, No. 7 of 2007 and its regulations, alternatives considered 
should be analysed. This requirement ensures that during the design evolution and decision-
making process, potential environmental impacts, costs, and technical feasibility have been 
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considered, which leads to the best option(s) being identified. Alternatives considered 
explored the use of railway to transport the zinc sulphide concentrate via the port of 
Lüderitz for transportation of the concentrate from South Africa and to local consumers 
within Namibia rather than through shipping via the Port of Lüderitz. The proposed project’s 
mode of transportation is deemed feasible from a technical and commercial perspective, no 
other transportation was considered viable. 
 

4.3 OPERATION METHODOLOGY 

4.3.1 PLANNING  

The proponent should ensure that all necessary permits from the various ministries, local 
authorities and any other bodies that govern the operations and transportation activities 
are obtained and remain valid throughout project execution. Ensure all business partners  
and employees enter into an agreement, which includes the need to adhere to the 
stipulations within the environmental contingency plans.  

4.3.2 ROAD TRANSPORT SERVICES 

The Road Traffic and Transport Act, (RTTA) that came into effect on 6 April 2001, deals 
among things, with the control of traffic on public roads. Aspects such as transport 
operations, legal axle and mass limits, abnormal loads and traffic fines are also dealt with in 
the RTTA. Persons undertaking freight transport within the borders of Namibia no longer 
require road carrier permits, however permits are required for cross-border operations. 
Namibia is a signatory to the SADC Protocol on Transport, Communications and 
Meteorology. In terms of this agreement Namibia has undertaken certain obligations to the 
other member countries that include the simplification and harmonization of 
documentation and procedures for the movement of persons and goods. 
 
Transportation activities of the zinc concentrate should be managed to ensure that trucks 
do not impose any traffic congestion issues on the designated route via Oranjemund to Rosh 
Pinah.  Strict adherence to traffic speed limits and norms should be contractually enforced 
and adhered to. 
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FIGURE 3 – ILLUSTRATION OF THE PROPOSED PROJECT’S INTERLINK TRUCKS  

 

Operation of the trucks will be entirely conducted by contracted consultants. The below 
schedule of activities (Table 6) is presented for the project. 

TABLE 6 - LIST OF ACTIVITIES PLANNED PER PHASE 

PHASE DATE ACTIVITY DESCRIPTION 

Phase 1: 
2021  

Field inspection 
commencement date 
unknown, 2021 - 
Completed 

- Planning for transportation routes  
- Feasibility studies  

Phase 2: 
2021 

Field inspection 
commencement date 
unknown, January 
2021 - Completed 

- Environmental studies and Impact assessment  
- Traffic assessment  
- Noise assessment 

Phase 3: 
2022 

Actual 
commencement date 
unknown: April 2022. 

314 000 tonnes of concentrate will be trucked per annum for 
this project. 
Based on average  
- 1000 tonnes per day (32 tonnes per truck) on 31.25 trucks 
- Operating 12 hours (2-3 trucks per hour)  
- Trucks to only travel during 6am – 6pm 
- Lifespan is estimated at 15 years – starting in 2022 (April) 

 

4.4 EMPLOYEES ACCOMMODATION 

Five to ten possible job opportunities are foreseen during the operations of the project and 
employees will be, as far as possible sourced from the local communities such as 
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(Oranjemund and Rosh Pinah). The employees will be deployed at various stages of 
operations and transportation programmes and will reside at the closest town.  
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5 ENVIRONMENTAL BASELINE AND SITE DESCRIPTION 

This section provides an overview of the existing biophysical environment through the 
analysis of the baseline data regarding the existing natural and socio-economic 
environment. Desktop studies on the national database are undertaken to get information 
of the status of the receiving environment. This provides a baseline where changes that 
occur as because of the proposed project can be measured.   
 
Since the proposed Namzinc activities will involve the transportation of zinc concentrate 
from the Oranjemund border to the Namzinc Refinery, a number of different receptors 
along the route are subject to environmental management considerations. 

5.1 REGIONAL BASELINE AND CURRENT BIOPHYSICAL ENVIRONMENT 

Oranjemund Constituency is one of the seven constituencies of the !Karas Region. 
Oranjemund Constituency covers Oranjemund and Rosh Pinah areas. The Rosh Pinah area is 
situated between the Ai-Ais / Richtersveld Transfrontier Park in the East, and the 
Sperrgebiet National Park in the West. Rosh Pinah is a mining town located in Southern 
Namibia and close to the South African borders. The town is connected via C13 road to Aus 
village about 168 km. The town falls under the control of the two mines, Rosh Pinah Zinc 
Mine and Skorpion Zinc Mine.  

5.1.1 CLIMATE 

Namibia is situated within an anti-cyclone belt of the southern hemisphere. Winds 
generated from the high-pressure cell over the Atlantic Ocean blow from a southerly 
direction when they reach the Namibian coastline. As the Namibian interior is warm 
(particularly in summer), localised low-pressure systems are created which draws the cold 
southerly winds towards the inland desert areas. These winds manifest themselves in the 
form of strong prevailing south to south-westerly winds.  
 
Rosh Pinah has a prevailing desert climate. The average annual temperature for Rosh Pinah 
is 23°C, with an average rainfall for approximately 47 mm and there appears to have been a 
very slight increase in rainfall over the years. The wind conditions in the region are 
controlled by the interaction of the south Atlantic anticyclone, the northward-flowing and 
cold Benguela Current (with associated upwelling), eastward moving mid latitude cyclones 
and the atmosphere pressure field over the subcontinent (Kamstra, 1985). This generally 
leads to strong zonal pressure gradients at the coast and the resultant fresh to strong 
equatorward winds. These strong equator wards winds are interrupted by the passing of 
coastal lows with which are associated periods of calm or NW wind conditions. Fog occurs, 
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on average, on more than 100 days per year at Oranjemund. It forms as moist cold air from 
the ocean and meets the hot dry air of the desert. 

5.1.2 HYDROLOGY  

The proposed project overlays two groundwater basins namely, the Namib and Orange 
River (Figure 4). Very limited volumes of groundwater are available in the basement rocks 
southern of the Karas Region, since there are no productive aquifers. Lack of recharge and 
poor ground- water quality in most areas further aggravates the situation. 
Groundwater resources in fractured bedrock aquifers of the Namib and the Sperrgebiet are 
very limited and, if exploited, extraction easily exceeds recharge. Drainage is normally 
dendritic from the north towards the Orange River. The dominant ephemeral river is the 
Fish River with its deep canyon in the Ai-Ais Nature Reserve (Christelis, G. & Struckmeier, W. 
(Eds.), 2001). The only permanent water in this region is the Orange River, which supplies 
water to towns and mines (Oranjemund, Rosh Pinah) as well as agricultural and tourism 
projects. 

 

FIGURE 4 - REGIONAL HYDROLOGY MAP  

5.1.3 TOPOGRAPHY AND SOILS 

The proposed project area overlays the Dune sand, Leptosol and Regosol soil types (Figure 
5). Regosols are soils in unconsolidated mineral material of some depth, excluding coarse 
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textured materials and materials with fluvic properties, and have no diagnostic horizons 
other than an ochric horizon. While Leptosols are coarse-textured, underlain by solid rock 
within 30 cm from the surface. The topography of Rosh Pinah can be described as generally 
flat with low elevated hills and mountain ranges. 
The greater portion of the projects operation area or route is an erosion plain sloping south 
towards the Orange River where it becomes highly dissected. In the east, and to a lesser 
degree in the north, an escarpment formed by overlying Nama sediments defines the 
borders of the area. The western and south-western areas are mountainous.  
 

 

FIGURE 5 - REGIONAL SOIL MAP  

  

5.1.4 VEGETATION 

The proposed project overlays three vegetation types namely the Succulent Steppe, 
Southern Desert and Desert/Dwarf shrub transition (Figure 6). The landscape extends across 
two biomes, the Nama Karoo and the Succulent Karoo, and the transition zone between 
them. The succulent Karoo ecosystem is the most diverse desert system in the world.  The 
vegetation between Aus and Rosh Pinah can be described as a composition of bushes and 
shrubs with grasses evident almost throughout the landscape.  The Rosh Pinah landscape is 
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in the hyper-arid zone. The high mountains, deep valleys, perennial Orange River and effects 
of coastal fog (in the extreme west) contribute to adding further habitat diversity to the 
area.  
Environmentally sensitive sites include, but are not limited to: areas with high conservation 
value due to the presence of important plant specimens, pristine habitats and high 
biodiversity. To minimise impacts on vegetation during transportation, precaution must be 
taken, only existing tracks and designated resting points must be utilised. .  

 

FIGURE 6 - REGIONAL VEGETATION MAP  

 

5.1.5 FAUNA SPECIES 

With comparison to the rest of the Namib Desert, the Sperrgebiet Park is home to a very 
diverse fauna that reflects the adaptations of various animals to the diverse habitats. For 
instance, there are fog- dependent frogs, an impressive 80 species of reptiles and 20 species 
of rodents. Due to the poor coverage of animal collecting in the Sperrgebiet, the ranges of 
many species are estimations based on scattered and/or isolated records, very often at the 
edges of the Sperrgebiet such as along the eastern boundary and south of the Orange River. 
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Biodiversity and ecosystem services are of particular importance to the tourism, agriculture 
and fisheries sectors in Namibia, which alongside mining, form the basis of the Namibian 
economy. Around 70 per cent of Namibia’s population also depends on the natural resource 
base for their income; food; medicinal needs; fuel and shelter. Against this background, the 
maintenance and enhancement of biodiversity and ecosystem health is of vital importance 
to Namibia’s socio-economic development (MEFT – Convention of biological diversity, 
2014). 
 

5.2 SOCIO ECONOMIC  

Rosh Pinah does not have a municipality, but is managed by RoshSkor, which is a joint 
venture management committee established between the two mines. This town 
management company is responsible for providing services with regards to waste and 
sewage, sanitation, and water and electricity. RoshSkor also faces a number of challenges 
which includes, amongst others, increased pressures on available housing and sanitation 
services brought about by an influx of job seekers. Rosh Pinah’s economy is completely 
reliant on the presence of the mines. The small economy is fuelled either by the salaries 
earned by mine staff or by staff of business partners that do work for the mines. Any 
fluctuation in the international Zinc Industry or performance of either one of the two mines 
has an immediate impact on this micro economy. Other economic activities of a minor scale 
surrounding the town include farming, conservation and tourism activities. 
 

5.2.1 DEMOGRAPHY 

Namibia is one of the least densely populated countries in the world (2.8 person per km2). 
Vast areas of Namibia are without people, in contrast to some fairly dense concentrations, 
such as the central-north and along the Kavango River.  
 
The !Karas Region showed a population increase of 1.1%. This is less than the Namibian 
intercensal growth rate of 1.4%. For the same period, Lüderitz however, showed a decline in 
population size of 5.6% and had a population size of 12 537 in 2011 (NSA, 2017). The 
remoteness of Lüderitz, and the lack of employment and economic diversification 
opportunities, possibly contribute to this decline. This may lead to some inhabitants 
relocating to other urban centres offering better prospects.  
 



 
TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE  

ORANJEMUND BORDER TO THE NAMZINC REFINERY 
ESIA REPORT 

  NAMZINC (PTY) LTD 

 

JUNE 2021 REV 01  PAGE 38 OF 76 
ECC DOCUMENT CONTROL - ECC-99-313-REP-22-D 

 

5.2.2 GOVERNANCE 

Namibia is divided into 14 regions, subdivided by 121 constituencies. The !Karas Region is 
divided into seven constituencies. Each region has a regional council, elected during regional 
elections per constituency. Towns are governed through local authorities, in the form of 
town councils.  
 
The !Karas Region is the southernmost and least densely populated of the 14 regions of 
Namibia; its capital is Keetmanshoop. The name assigned to the region reflects the 
prominence of the Karas mountain range in its southern part. The !Karas Region contains 
the municipality of Keetmanshoop, the towns of Karasburg,  Lüderitz and Oranjemund, and 
the self-governed villages of Aroab, Berseba, Bethanie, Koës and Tses. 
 
The region has a well developed energy and water network and an advanced post and 
telecommunications system that links villages and towns with the rest of the country and 
the world at large. Oranjemund has a well-developed water and electricity reticulation 
system. Water is obtained from the Orange River and electricity directly from Eskom. Water 
for irrigation is obtained from the Naute Dam and the Orange River. 
 

5.2.3 EMPLOYMENT 

The rate of unemployment is estimated at 33.4% for Namibia, using the broad definition of 
unemployment. More than 60% of the population is over 15 years of age and about one-
third of the total population can be regarded as part of the labour force. The unemployment 
rate in rural and urban areas is almost the same – 33.4% in urban areas and 33.5% in rural 
areas. The highest unemployment rates are found amongst persons with education levels 
lower that junior secondary. The unemployment rate of persons with no formal education is 
28.6%, with primary education 34.6% and with junior secondary education 32.7% (NSA, 
2019). Lüderitz has an unemployment rate of 28.2%, which is slightly lower than the rate of 
32.2% of the Karas Region (NSA, 2017). 

5.2.4 ECONOMY 

Since 2016, Namibia recorded slow economic growth, registering an estimated growth of 
only 1.1% in 2016. The primary and secondary industries contracted by 2.0 and 7.8% 
respectively. During 2017 the economy contracted by 1.7, 0.7 and 1.9% in the first, second 
and third quarters respectively (NSA, 2019). Despite the more positive expectations, the 
economy retracted to an average growth of not more than 1% annually since 2017. 
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The !Karas Region is a predominantly small stock-farming community, consisting mostly of 
animals such as sheep or goats. Game farming and irrigation farming along the Naute Dam 
and the Orange River have gained significantly in importance. 
 
Notable characteristics of the region include the harbor town of Lüderitz and its fishing and 
boat-building industry, the diamond areas along the coast—both on and off shore—with 
Oranjemund as the main centre, mining enterprises in the southern part of Namibia (Klein 
Karas area, Rosh Pinah), the Kudu Gas field in the Atlantic Ocean near Lüderitz, and small-
scale industries in Lüderitz and Keetmanshoop. Mining is a significant contributor to the 
country’s GDP and mainly to the !Karas Region economic sector, with diamonds, uranium, 
copper, lead, and zinc as mineral resources. 
 
Domestic flight operators regularly visit the coastal town of Lüderitz with the present 
airfield at Kolmanskop near Lüderitz on their way to Cape Town and Windhoek. Several 
points of interest have become important tourist attractions in and around Lüderitz. The 
economic growth potential of the area is considerable and the tourism industry has the 
potential for further expansion, but needs an intensive general development policy. 
Considering the national and international Covid-19 restrictions, there has been a decline in 
the tourism industry. The Karas Region’s profitable tax-generation system predominantly 
comes from diamond mining.  
 

5.2.5 HEALTH 

Since independence in 1990, the health status of Namibia has increased steadily with a 
remarkable improvement in access to primary health facilities and medical infrastructure. In 
2015 the World Health Organization (WHO) recommended strategic priorities of the health 
system in Namibia which entail improved governance, an improved health information 
system, emergency preparedness, risk reduction and response, preventative health care and 
the combating of HIV/AIDS and TB (WHO, 2016). According to the MoHSS health facility 
census (MoHSS, 2009) the !Karas region has recorded 19 health care facilities and they have 
the lowest occupancy rate. 
 
At the beginning of 2020, the coronavirus disease (COVID-19) caused illness in humans at a 
pandemic scale and has resulted in an increasing number of deaths worldwide. The viral 
outbreak is adversely affecting various socio-economic activities globally, and with reports 
of the increasing number of people testing positive, it is anticipated that this may have 
significant impacts on the operations of various economic sectors in Namibia too. The 
disease caused many countries to enter a state of emergency and lockdown mode, with dire 
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economic consequences. In addition, these measures have a detrimental effect on the 
economy – and Namibia is in both cases no exception. 

5.2.6 HERITAGE 

Archaeological sites in Namibia are fully protected under the National Heritage Act No. 27 of 
2004. The archaeological evidence shows that early man frequented the coastal zones of 
southern Namibia from 1.5 million years (Kinahan, 2016) (DBMN EIA report, 2019).  
 

In the close vicinity of Rosh Pinah is a geological centre, which offers geological and 
historical trips to interesting localities, inviting tourist to visit the town. No heritage sites are 
found along the designated route from the Refinery.  

5.2.7 TRAFFIC ASSESSMENT  

Based on the investigation and transport route assessment from (Oranjemund to Rosh Pinah 
to Lüderitz) conducted by Innovative Transport Solutions (Pty) Ltd, concludes that the 
expected additional truck trips that would be generated by the proposed project is relatively 
low.  These additional truck trips could be accommodated for the existing (2021) as well as 
full (2037) production period (Appendix E).  

- Weight Limit: The Gross Combined Mass (GCM) of the trucks (56 tons) would be less 
than the weight limit restriction of the bridge (58 tons) at the Oranjemund border 
post.  Hence these trucks would be able to safely use this bridge.  

- Width Restrictions: The movement of the trucks (2,6m wide) would not be limited by 
the (3,3m) width restriction at the Oranjemund border post bridge.  

- Height Restriction: Since the height of the interlink- and tanker trucks are 3.766m 
and 3.644m respectively, the height limit restrictions along this route would not 
result in any constraints for trucks.  

- Animals Ahead: The trucks that are going to transport the zinc sulphide concentrates 
and sulphuric acid would operate for 12 hours of the day only (from 6:00 AM to 6:00 
PM), during good daylight conditions. Hence, any potential conflict between vehicles 
and animals should be unlikely and therefore not an issue.  

- Road curves: The current curves ahead warning signs should be sufficient; hence no 
additional signage is proposed.  

- Sand Dunes: Sand on the road or shoulder of the road is a potential safety hazard.  It 
is recommended that more regular maintenance be done by the relevant road 
authority, to remove sand from the roads and shoulders.   

- Roundabouts: No additional upgrades are proposed at these roundabouts.  
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- Railway Crossings: For the trucks crossing at railway intersection, it is recommended 
that the safety of the current road over rail level crossing be reviewed by 
TransNamib, and if necessary additional safety measures should be implemented.  

- Pedestrians / Cyclist: It is recommended that pedestrian crossing warning signs be 
provided along the B4 at the Aus access / intersection.  

- Lüderitz Site Circulation: The truck circulation on-site should only occur in a forward 
direction. Any reversing of trucks should be kept to a minimum and only within areas 
that are closed off to general public movements.  
 

5.2.8 NOISE ASSESSMENT  

A noise assessment was conducted on the 13-18 April 2021, on the designated route 
between Oranjemund through the towns of Rosh Pinah, Aus and to Lüderitz. Airshed 
Planning Professionals (Pty) Ltd, a firm that specialises in all aspects of air quality, ranging 
from neighbourhood concerns to regional air pollution impacts was appointed to conduct 
the modelling and assessment process. Airshed identified 22 points to be monitored for day 
and night-time noise level measurements, for the Namzinc proposed activities of 
transportation and bulk storage and handling facility developments. These areas were 
chosen based on the sensitivity of the areas in terms of proximity to property owners along 
the proposed designated route. During the noise assessment, factors such as strong winds 
and national Covid-19 travel restrictions were limiting factors for the survey.  
 
The main objective of the noise specialist study was to determine the potential impact on 
the acoustic environment and noise sensitive receptors (NSRs) as a result of the proposed 
project and to recommend suitable management and mitigation measures. 
In the assessment of simulated noise levels, reference was made to the IFC noise level 
guidelines for residential, institutional and educational receptors (55 dBA during the day and 
45 dBA during the night) which is also in line with the SANS 10103 rating for urban districts. 
The baseline acoustic environment was described in terms of the location of NSRs, the 
ability of the environment to attenuate noise over long distances, as well as existing 
background and baseline noise levels. The baseline noise levels were measured at 22 sites 
and were co-located with potential NSRs. 
 
Noise emissions from mobile and non-mobile equipment were estimated using predictions 
for industrial machinery. The source inventory, local meteorological conditions and 
information on local land use were used to populate the noise propagation model. 
 
The noise sources of the project include: 
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- Interlink truck traffic – for the transport of zinc concentrate from the Oranjemund 
border post to the Namzinc Refinery); 

- Tanker truck traffic – for the transport of sulphuric acid from the Namzinc Refinery 
to the Port of Lüderitz); Pumps – for the unloading and loading of the sulphuric acid; 
and, 

- Piling work – during construction for the acid storage area at the Port of Lüderitz. 

Sampling was carried out using a Type 1 sound level meter (SLM) that meet all appropriate 
International Electrotechnical Commission (IEC) standards and is subject to calibration by an 
accredited laboratory. IFC defines day-time as between 07:00 and 22:00 and night-time 
between 22:00 and 07:00. As the project activities are limited to the operational hours of 
06:00 – 18:00, day-time representative samples were taken at all sites and night-time 
samples were taken in the early morning at representative sites along the project route, so 
as to be representative of project activities 
 
Given the extent of the project, the propagation of noise was calculated over residential 
areas (i.e., Rosh Pinah, Aus and Lüderitz) and the start/end points of the route sections (i.e., 
Oranjemund border post, Namzinc Refinery and Lüderitz Port). The areas were divided into 
a grid matrix with 20 meter resolution. The model was set to calculate sound pressure level 
(in dB) at each grid and discrete receptor point at a height of 1.5 m above ground level. 
 
The sampling points were selected based on proposed project activities and position of 
sensitive receptors (Figure 7). The selected survey locations for some sites had to be 
adjusted once in the field due to accessibility and community interference. Night-time noise 
measurements were restricted to the early hours of the morning so as to be representative 
of the project operational times. All construction and operation activities were assumed to 
take place from 06:00 – 18:00. Decommissioning phase was not assessed but environmental 
noise impacts are assumed to be similar to construction activities.  
 
Based on the findings of the assessment, IFC guidelines may be exceeded at NSRs closest to 
the project operations (construction activities). The proposed transportation related noise 
during operation is predicted to be within the IFC guidelines at all sensitive receptors on the 
designated route, however, project activities may potentially contribute to the increase in 
noise levels especially for a person with an average hearing acuity of less than 3 dBA (refer 
to Appendix F for a detail noise assessment report). 
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 FIGURE 7 - LOCATIONS OF ENVIRONMENTAL BASELINE NOISE SURVEY SITES 
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6 IDENTIFICATION AND EVALUATION OF IMPACTS  

The key stage of the ESIA process is the impact prediction and evaluation stage. This stage is 
the process of bringing together project characteristics with the baseline environmental 
characteristics and ensuring all potentially significant environmental and social impacts are 
identified and assessed. Impact prediction and evaluation involve envisaging the possible 
changes to the environment as a result of the proposed project. The recognized 
methodology was applied to determine the magnitude of impact and whether or not the 
impact was considered significant and thus warrant further investigation. The assessment 
considers all stages of the project’s life cycle that is scoped into the assessment and is 
presented in this report. It is an iterative process that commences at project inception and 
runs through to the final design and project implementation (operations). The impact 
prediction and evaluation stages were undertaken in March - May 2021 and the findings of 
the assessment are presented in this document. 

6.1 INTRODUCTION 

Chapter 2 provides an overview of the approach used in this ESIA process and details each 
of the steps undertaken to date. Predication and evaluation of impacts is a key step in the 
ESIA process. This chapter outlines the methods followed to identify and evaluate the 
impacts arising from the proposed project. The findings of the assessment are presented in 
this chapter.   
 
This chapter provides the following: 

- Details on the assessment guidance used to assess impacts; 
- Lists the limitations, uncertainties and assumptions with regards to the assessment 

methodology; 
- Details how impacts were identified and evaluated, and how the level of significance 

was derived; and 
- Details how mitigation was applied in the assessment and how additional mitigation 

was identified.  

6.2 LIMITATIONS, UNCERTAINTIES AND ASSUMPTIONS  

The following limitations and uncertainties associated with the assessment methodology 
were observed: 

- Topic specific assessment guidance has not been developed in Namibia. A generic 
assessment methodology was applied to all topics using IFC guidance and 
professional judgement. 
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A number of limitations and uncertainties were acknowledged during the ESIA process. In 
line with ESIA best practice, assumptions have been made based on realistic worst-case 
scenarios, thereby ensuring that the worst-case potential environmental impacts are 
identified and assessed. Table 7 contains the assumptions and uncertainties identified 
during the assessment process. 
 
Where uncertainties exist, a cautious approach has been applied, allowing the worst-case 
scenario for potential impacts to be identified. Where limitation and uncertainties exist, 
assumptions have been made and applied during the assessment process. These have been 
clearly described in the baseline section. 

TABLE 7 -SUMMARY OF LIMITATION, UNCERTAINTIES AND ASSUMPTION OF THE ESIA PROCESS 

LIMITATION / 
UNCERTAINTY 

ASSUMPTION 

Program of activities It is estimated that the proposed project will be running for 15 years.  A 
detailed timeline of the activities is not available at this point in time; 
activities will be modified depending on work results. 
 

Number of 
employees and area 
they will come from 

It is planned that a full-time team will comprise of staff members and 
contract employees, only then the number of employees will be confirmed 
as the project matures. Moreover, staff will be sourced from the nearby 
local authority areas such as Lüderitz, Aus and Rosh Pinah. 

Mode of 
transportation and 
route  

It is envisioned that interlink trucks will be used for transportation. The 
exportation of zinc sulphide via road, to the Namzinc Refinery was found to 
be more efficient.  
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FIGURE 8 - ECCS IMPACT PREDICTION AND EVALUATION PROCESS 
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7 IMPACT ASSESSMENT FINDINGS AND PROPOSED 
MITIGATION MANAGEMENT MEASURES  

This chapter presents the findings of the ESIA for the proposed project as per the ESIA 
process, scope and methodology set out in Chapter 2 and Chapter 6. A range of potential 
impacts have been identified that may arise as a result of the proposed project. The aim of 
this ESIA report is to focus on the significant impacts that may arise as a result of the 
proposed project. This chapter therefore only considers the significant impacts and or those 
that may have specific interest to the community and stakeholders. A summary of impacts 
that are considered significant is discussed in this section. 

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

For each potential significant or sensitive impact, a summary is provided which includes the 
activity that would cause an impact; the potential impacts; embedded or best practice 
mitigation (stated where required / available); the sensitivity of receptor that would be 
impacted; the severity, duration and probability of impacts; the significance of impacts 
before mitigation and after mitigation measures are applied. 

 

A summary of impacts that are not considered significant is discussed in Section 7.1. 

7.1 IMPACTS NOT CONSIDERED SIGNIFICANT  

As a result of an iterative development process, mitigation has been incorporated and 
embedded into the project, thereby designing out potential environmental and social 
impacts or reducing the potential impact so that it is not significant. Best practice has also 
played a role in avoiding or reducing potential impacts. The EMP provides best practice 
measures, practical management and monitoring for all impacts.  
 
Impacts that have been assessed as not being significant are summarised in table 8 below 
and not discussed further.  

TABLE 8 - SUMMARY OF NON-SIGNIFICANT POTENTIAL ENVIRONMENTAL AND SOCIAL IMPACTS 

ENVIRONMENT OR 

SOCIAL TOPIC 

POTENTIAL IMPACT SUMMARY OF ASSESSMENT FINDINGS 

Waste 
management 

Solid waste may be 
produced during the 
proposed project’s 
operational and duration 

This impact was deemed to be possible, 
however, the proponent will develop a waste 
management plan to counter the impact of 
waste dispersal on and surrounding the 
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ENVIRONMENT OR 

SOCIAL TOPIC 

POTENTIAL IMPACT SUMMARY OF ASSESSMENT FINDINGS 

period.  project’s sites and routes. 

Visual Impacts  

Transportation activities 
resulting into dust 
emission on the road 
from vehicle and trucks 
movement. 

Visual disturbance and temporary reduction in 
the sense of place due to the increased number 
of trucks has been assessed to be a non-
significant impact, as the trucks will only use 
designated concrete roads and no gravel roads 
will be used as access.  

Community  

Potential impact of 
ambient noise and light 
conditions along the 
route as a result of 
vehicle movement. 

During the ESIA investigations it became 
apparent that the location of the proposed 
project route to the identified sensitive 
receptors would render such an impact unlikely 
as the road network used is further away from 
residential properties. All operations will run 
between 6am to 6pm.  

The proposed transportation related noise 
during operation is predicted to be within the 
IFC guidelines at all sensitive receptors on the 
designated route. 

With mitigation measures such as restricted 
operation hours, traffic calming measures, 
defined routes to and from the sites, 
maintaining designated road networks will 
reduce the impact to be of minimal effect and 
low sensitivity 

Cultural heritage  Potential to uncover 
heritage remains during 
project activities.  

 

Findings are unlikely, as no known heritage sites 
are mapped and protected in the project area. 
The site also has a tried and tested chance find 
procedure built into the EMP in place, in the 
very unlikely event a heritage find is discovered. 

Fire risks and 
occurrences  

Operational activities may 
increase the risk of fire 
occurrences. Fire risks 
may result in property 
damage, possible injury 
and impacts caused by 
explosions or 
uncontrolled fires. 

With the mitigation measures such as a fire 
protection and a prevention plan, with inclusion 
of an emergency response and firefighting, fire 
risk can be managed. The occurrence of fire is 
possible but very rare for the proposed 
transportation activities. The proponent and 
business partners will take precautions through 
the development and used of an environmental 
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ENVIRONMENT OR 

SOCIAL TOPIC 

POTENTIAL IMPACT SUMMARY OF ASSESSMENT FINDINGS 

contingency plan to avoid the occurrences of 
this impact. Therefore, this impact has been 
assessed to be of low to none significance.  

Air Quality The movement of the 
trucks daily may 
discharge air pollution. 

During transportation some discharge in the 
form of air pollution (CO2) into the atmosphere 
and may marginally affect the ambient air 
quality along the road network. This impact is 
considered non-significant. 

Climate change cause 
/ contribution  

The proposed project 
contributing to climate 
change through the 
emissions of Green House 
Gasses from trucks. 

The proposed project is considered to be of a 
low scale. Namibia’s contribution to global CO2 

emissions is rated as 0.01% as at 2019 
(ourworldindata, 2021). 

Community  Potential safety risk to 
pedestrian and cyclist 
along the C13 at the Rosh 
Pinah 

The general national traffic regulations require 
road users to reduce their speed to 60km/h 
within town boundaries and within town 
centres to 40km/h. This speed enables road 
users to easily brake and come to stand still 
when necessary. The proponent and its business 
partners shall adhere to national road use 
requirements as well as internal controls 
enforced on driver behaviour. 

 

Due to the nature and localised scale of the transportation and operational activities, and 
the environmental context of the proposed project areas and route, the potential 
environmental and social effects can be limited. The only area where uncertainty remained 
during the scoping phase was the potential effects on human receptors from the predicted 
correlating impact on the area’s change in ambient noise levels along the B4 and within 
Oranjemund to Rosh Pinah, additional heavy traffic load on the C13 district road from 
Oranjemund to Rosh Pinah and de-containment of sulphuric acid along the transportation 
route. The receptors are other road users and the residential property owners within a 1km 
distance to the designated route. Noise impacts are unlikely to have any effect on the 
wildlife that could potentially occur along the route.  

.  

7.2 SIGNIFICANT ISSUES TO BE ADDRESSED 

Impacts that have been identified as significant are summarised in table 6 below.  
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TABLE 9 - TABLE OF POTENTIAL SIGNIFICANT IMPACTS 
ENVIRONMENT OR SOCIAL 

TOPIC 

POTENTIAL IMPACT SUMMARY OF PRELIMINARY 

ASSESSMENT FINDINGS 

Additional heavy traffic load 
on the C13 district road 
from Oranjemund to Rosh 
Pinah 

 

Potential impacts on traffic 
and road infrastructure due 
to continual use are likely to 
include: 

� Impacts to road users 
utilising the C13 district 
road; 

� Possible impacts to local 
communities in the 
event of potential non-
containment of 
concentrate along any 
point on the road 
network; and 

Potential impacts on road 
infrastructure between the 
Oranjemund border and 
Namzinc refinery. 

A daytime transport assessment of 
the route (Oranjemund to Rosh 
Pinah) should be commissioned for 
this stage of the project. The 
assessment should focus on the 
potential impacts to be expected in 
line with the influence the 
proposed project will have on the 
existing road network. The 
assessment should consider if 
existing road infrastructure would 
require any changes to 
accommodate the project or not.  
 

Change in ambient noise 
levels along the B4 and 
within Oranjemund to Rosh 
Pinah  

The potential impacts likely 
to occur from the addition 
of heavy vehicles on the 
existing baseline 
environment may include: 

� Noise nuisance to 
sensitive receptors along 
the route chosen to 
transport from 
Oranjemund to the 
Namzinc Refinery as a 
result of changes in 
traffic conditions. 

 

The ESIA commissioned a noise 
assessment to determine whether 
or not the additional traffic load as 
a result of the proposed project 
will have a potential impact on 
sensitive receptors along the 
designated route from 
Oranjemund to the Refinery. The 
proponent should decide on the 
most appropriate route to follow in 
consideration of potential noise 
impacts notwithstanding safety 
aspects. 
Night-time noise assessment was 
not deemed necessary, as the daily 
transportation hours are set 
between 6AM and 6PM. Therefore, 
no baseline data after 6PM is 
needed. Moreover, the current 
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ENVIRONMENT OR SOCIAL 

TOPIC 

POTENTIAL IMPACT SUMMARY OF PRELIMINARY 

ASSESSMENT FINDINGS 

Covid-19 curfew restrictions on 
travel limited the time to sample 
noise baseline data at night. 
Night- time monitoring was carried 
out between 4am to 7am, to 
present a better understanding of 
the baseline and effects of the 
impact. 

De-containment of zinc 
sulphide concentrate 

The potential impacts likely 
to occur from the de-
containment of zinc 
sulphide from a capsized 
truck on the existing 
baseline environment may 
include: 
Contamination to sensitive 
receptors (water and soil) 
along the route chosen to 
transport the zinc sulphide 
concentrate through 
Oranjemund to the Refinery 
in Rosh Pinah. 

The ESIA has assessed the 
magnitude of a possible spill of zinc 
sulphide on the existing baseline 
environment may include. 
 
Zinc sulphide a non hazardous, in 
an event of a spill, the incident will 
not lead to a catastrophic 
consequences. The impact has 
been deemed as significant but 
does not require any further 
assessment. With correct 
transportation and handling risks 
of incidents can be managed.  
 

7.3 SCOPING ASSESSMENT FINDINGS 

This section sets out the findings of the scoping assessment phase. Impacts that are 
considered significant or those of interest to the community and stakeholders are as 
follows: 

- Socio-economic: Direct and Indirect Employment; 
- Social: The need for the project and its potential to impact the use of national roads; 

increase in ambient noise as a result of increased vehicle movement to receptors; 
and 

- Biophysical environment: Potential contamination to the environment.  
 

7.4 SOCIO-ECONOMIC ENVIRONMENT 

The term socio-economic impact assessment embraces both social impacts and economic 
impacts. Economic impacts include issues such as employment, changes in economic 
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activity, and increased expenditure.  The significant economic impact or impact that holds 
specific interest to the community and stakeholders is employment creation and is 
summarised in this section.  

7.4.1 EMPLOYMENT 

Whilst Namibia has a medium unemployment rate, the Karas Region has one of the highest 
employment rates in Namibia.  In Rosh Pinah and Oranjemund, most of the employment is 
through the mining sector, which to a large degree is developed. Mining in the Karas Region 
employs a large number of local residents; fishing is also one of the main sectors of 
employment in the Lüderitz area. The national value and sensitivity of employment is 
considered to be high as it is of importance to the country and the local economy.    

DIRECT EMPLOYMENT: OPERATION  

Approximately 5 to 10 permanent jobs (skilled and semi-skilled) will be created in the 
transportation and operational stage of the proposed project, with the anticipated creation 
of downstream jobs such as goods procurement services, and contractor works expected 
throughout the lifespan of the project.  The magnitude of change during operation is 
considered as low but has long term effects thereby resulting in a minor beneficial impact 
on the community and economy. 

SUMMARY OF EMPLOYMENT IMPACTS 

TABLE 10 - SUMMARY OF IMPACTS TO LOCAL ECONOMY 

Activity Receptor Impact 
Nature of 

impact 

Value & 
Sensitivit

y 

Magnitude 
of change 

Significance 
of impact 

Operations 
of the 

proposed 
project  

- Community 
- Job seekers 
- Local 

economy 

Creation of 
5 to 10 jobs 

Beneficial 
Direct 
Irreversibl
e 
Regional 
Long Term 
Reversible 

Medium Minor Beneficial 
    Minor (9) 

Downstrea
m 

economic 
injection 

(multiplier 
effect) 

- Local 
economy 
(goods and 
services 
trade 
businesses) 

Financial 
injection 
into goods 
and services 
trading 
businesses 
in the local 
economy 

Beneficial 
Indirect 
Partially 
Reversible 
Local 
Long Term  
Reversible 

Medium Minor Beneficial 
Minor (9) 
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7.5 SOCIAL ENVIRONMENT 

7.5.1 CHANGE IN AMBIENT NOISE LEVELS ALONG THE B4 AND WITHIN ORANJEMUND TO 
ROSH PINAH 

Transportation activities and related increases in traffic flow along the designated route 
from the Oranjemund border post to the Namzinc Refinery will change as a result of an 
increase in noise levels emanating from the road use. This impact was deemed to be of 
significant effect to human receptors residing along the route during the scoping phase. 
However, during the ESIA investigations it became apparent that the location of the 
proposed project route to the identified sensitive receptors would render such an impact 
unlikely as the road network used is further away from residential properties. Additionally, it 
is important to note that outside baseline conditions are characterised by strong east winds.  
 

A noise impact assessment was conducted to determine baseline conditions and suitable 
mitigation measures to manage noise related impacts. The proposed transportation related 
noise during operation is predicted to be within the IFC guidelines at all sensitive receptors 
on the designated route, however, project activities may potentially contribute to the 
increase in noise levels especially for a person with an average hearing acuity of less than 3 
dBA. The speed of the trucks should be adhering to 40km/h within town centres and 
through residential areas and 80 km/h on the highways.  
 
The overall increase in noise levels that may potentially occur at residential NSR due to 
project activities, is expected to result in ‘little’ to ‘medium’ reaction with ‘sporadic’ 
complaints. With mitigation measures such as restricted operation hours, traffic calming 
measures, defined routes to and from the sites, maintaining designated road networks will 
reduce the impact to be of minimal effect and low sensitivity.  

 

TABLE 11 - NOISE IMPACTS FROM THE TRANSPORTATION ACTIVITIES 

Activity Receptor Impact 
Nature of 

impact 

Value & 
Sensitivi

ty 

Magnitude 
of change 

Significance 
of impact 

Transporta
tion 
activities 
and 
increased 
in noise 
levels due 
to increase 
in traffic on 

- Residential 
property 
owners: 
Noise levels 
increasing 
from 
ambient 
noise levels 
on the road 

The 
residential 
property 
owners in a 
close range 
to the 
proposed 
route used 

Adverse 
Cumulative                                          
reversible 
Moderate                    
Short-term           
local 
Likely   
 

Low  Moderate Minor (4) 



 
TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE  

ORANJEMUND BORDER TO THE NAMZINC REFINERY 
ESIA REPORT 

  NAMZINC (PTY) LTD 

 

JUNE 2021 REV 01  PAGE 54 OF 76 
ECC DOCUMENT CONTROL - ECC-99-313-REP-22-D 

 

Activity Receptor Impact 
Nature of 

impact 

Value & 
Sensitivi

ty 

Magnitude 
of change 

Significance 
of impact 

the 
proposed 
route 

for transport 
are likely to 
experience 
an increase 
in noise 
levels.  
 

7.6 TRAFFIC IMPACTS FROM TRANSPORT AND OPERATIONAL ACTIVITIES 

7.6.1 ADDITIONAL HEAVY TRAFFIC LOAD ON THE C13 DISTRICT ROAD FROM ORANJEMUND 
TO ROSH PINAH 

A traffic impact assessment was conducted out to determine baseline conditions and 
suitable mitigation measures to manage traffic related impacts. During transportation, 
increased traffic may disrupt normal traffic flow for the affected towns of Rosh Pinah and 
Oranjemund. Local residents may find the need to find alternative routes through the within 
town areas. This may result in the increased traffic congestion on the road to the port and 
within, increase in the risk of incidents, result in deterioration of road surfaces, and cause 
vibration related damage to existing infrastructure. The proponent is responsible for 
ensuring a practical traffic management plan is implemented to manage the potential 
effects on traffic conditions in Rosh Pinah and via the proposed project’s designated route 
so as to reduce the level of significance on sensitive receptors. A traffic impact assessment 
was carried out to determine baseline conditions and suitable mitigation measures to 
manage traffic related impacts. 
 
Vehicles such as trucks and tankers during operation should not be allowed to obstruct any 
traffic or access points to any businesses and facilities on the routes through to Rosh Pinah. 
If any extraordinary traffic impacts are anticipated, traffic management should be 
performed in conjunction with local traffic department, to prevent these. Traffic regulation 
on the national road should be adhered to. 
 

TABLE 12 -IMPACT ASSESSMENT OF THE PROJECT ON TRAFFIC FLOW 

Activity Receptor Impact 
Nature of 

impact 

Value & 
Sensitivit

y 

Magnitu
de of 

change 

Significanc
e of 

impact 
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Activity Receptor Impact 
Nature of 

impact 

Value & 
Sensitivit

y 

Magnitu
de of 

change 

Significanc
e of 

impact 

Traffic flow 
(community 
and local 
residents) 
during 
projects 
operation 
and 
transportatio
n activities  

- Community  
- Local 

residents of 
the towns 
(Rosh Pinah 
and 
Oranjemun
d) 
 

Disruption to 
normal traffic 
flow due to an 
increase in 
vehicle 
movement.  

Adverse 
Direct                                           
Reversible 
Minor                    
Short-term            
Local 
Possible   

Medium Minor Minor (4) 

 

TABLE 13 -IMPACT ASSESSMENT OF THE PROJECT ON ADDITIONAL HEAVY TRAFFIC LOAD 

Activity Receptor Impact 
Nature of 

impact 

Value & 
Sensitivi

ty 

Magnitud
e of 

change 

Significanc
e of impact 

Transportatio
n activities 
and 
additional 
heavy traffic 
load on the 
C13 and B4 
roads within 
and from 
Rosh Pinah 
to Lüderitz 
via Aus 

- Infrastructu
re 

- Community  
- Local 

residents of 
the towns 
(Rosh Pinah 
and 
Oranjemun
d) 
 

This may result 
in the increase 
congestion in 
the towns, 
increasing the 
risk of incidents, 
result in 
deterioration of 
road surfaces, 
and cause 
vibration related 
damage to 
existing 
infrastructure 

Adverse 
Direct                                           
Partially -
reversible 
Moderate                   
Short-term            
Local 
Unlikely  

Low Minor Low (2) 
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7.7 BIOPHYSICAL ENVIRONMENT 

7.7.1 DE-CONTAINMENT OF ZINC SULPHIDE CONCENTRATE ALONG THE TRANSPORTATION 
ROUTE TO THE REFINERY 

The transportation of the zinc sulphide concentrate may involve steps aimed at preserving 
its properties, regulating temperature and humidity, and protection against mechanical 
impact. The potential uncontrolled or incidental spillage of the non-hazardous zinc sulphide 
concentrate during transportation was considered to be a significant impact, which could 
results into the type of event that increases the confusion that may exist at a normal traffic 
incident, and it may greatly reduce the normal capacity of roadways beyond the confines of 
the incident locality. All spillage should be contained and management as quick as possible 
to reduce the surface area and exposure into the environment. Mitigation is included in the 
contingency plan.  

A summary of the potential impacts and mitigation and / or control measures are discussed 
below.  

Table 14 sets out the findings of the ESIA assessment phase. Activities that could be the 
source of an impact have been listed, followed by receptors that could be affected. The 
pathway between the source and the receptor has been identified where both are present. 
Where an activity or receptor has not been identified, an impact is unlikely, thus no further 
assessment or justification is provided. Where the activity, receptor and pathway have been 
identified, a justification has been provided documenting if further assessment is required 
or not required.  
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TABLE 14 - IDENTIFICATION AND EVALUATION OF IMPACTS AND MITIGATION MEASURES 
 

RECEPTOR 
DESCRIPTION OF 
ACTIVITY 

DESCRIPTION 
OF IMPACT 

EFFECT/DESCRIP
TION OF 
MAGNITUDE 

VALUE OF 
SENSITIVITY 

MAGNITUDE 
OF CHANGE 

SIGNIFICANCE 
OF IMPACT 

IMPACT 
MANAGEMENT/CONTROL 
MEASURES 

RESIDUAL 
IMPACT 
AFTER 
MITIGATION 

Surface 
water  

Site activities such 
as during 
operational 
activities; Vehicle 
maintenance 
activities may result 
into loss of 
containment, 
incidental fuel / 
hydraulic fluid leaks 
and spills, or similar 
sources.  
Incidental spills of 
the non hazardous 
zinc sulphide along 
the proposed 
designated route  

Hydrocarbon 
leaks and spills 
and could enter 
drainage 
systems and or 
surface water 
(Orange River) 
causing 
possible 
pollution and 
potentially 
affecting the 
surface water 
quality. 
Spills can 
potentially 
pollute 
drainage 
channels. 

Adverse                    
Direct                        
Partly Reversible          
Moderate 
Medium term 
Local 
Unlikely  

Medium Minor Minor (4) 

- Good house keeping 
- Training through toolbox 

talks and induction  
- All stationary vehicles 

and machinery must 
have drip trays to collect 
leakages of lubricants 
and oil  

- Major spills to be 
reported, also to the 
authorities 

- Maintenance and service 
schedules on equipment 
is in place  

- Incidental spills and leaks 
(including absorption 
material) to be cleaned 
as soon as possible 

- Ensure integrity of 
containment with 
regularly inspections) 

- No damaged containers 
in use 

- Preventative measures 
will be in place when 
service and maintenance 

Low (2) 
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RECEPTOR 
DESCRIPTION OF 
ACTIVITY 

DESCRIPTION 
OF IMPACT 

EFFECT/DESCRIP
TION OF 
MAGNITUDE 

VALUE OF 
SENSITIVITY 

MAGNITUDE 
OF CHANGE 

SIGNIFICANCE 
OF IMPACT 

IMPACT 
MANAGEMENT/CONTROL 
MEASURES 

RESIDUAL 
IMPACT 
AFTER 
MITIGATION 

activities are done (drip 
trays, non-porous 
surfaces, funnels, non-
damaged containers) 

- Refuelling is done in 
areas with adequate 
preventative measures in 
place 

- Spill kits and absorption 
material available during 
sulphuric acid loading 
and offloading 

- Storage of the zinc 
sulphide to be in well 
bunded compartments  

- Interlink trucks to be well 
closed and covered 
during transportation 

Soil 

Potential incidental 
spill of zinc sulphide 
along the proposed 
designated route 

Possible soil 
pollution from 
non-hazardous 
concentrate 
spills may occur 
resulting into 
the risks of loss 
of soil quality  

Adverse                    
Direct                        
Partially - 
Reversible          
Moderate 
Short term 
Local                               
Unlikely 

Medium Low Low (2) 

- Training and awareness 
through toolbox talks 
and induction. 

- Implement a Standard 
Operational Procedure 
(SOP) on emergency 
spills and waste 
management, from 
cradle to grave. 

- Raise awareness about 
the importance of 

Low (1) 
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RECEPTOR 
DESCRIPTION OF 
ACTIVITY 

DESCRIPTION 
OF IMPACT 

EFFECT/DESCRIP
TION OF 
MAGNITUDE 

VALUE OF 
SENSITIVITY 

MAGNITUDE 
OF CHANGE 

SIGNIFICANCE 
OF IMPACT 

IMPACT 
MANAGEMENT/CONTROL 
MEASURES 

RESIDUAL 
IMPACT 
AFTER 
MITIGATION 

responsible spill 
management. 

- Spills should be 
contained and 
contaminated soil must 
be disposed of at an 
appropriately classified 
facility.  
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8 ENVIRONMENTAL CONTINGENCY PLAN 

The ECP for the proposed project is presented in Appendix A. It provides management 
options to ensure the impacts of the proposed project are minimised. An ECP is a tool used 
to take pro-active action by addressing potential problems before they occur. This should 
limit the corrective measures needed, although additional mitigation measures might be 
included if necessary.  
 
The management measures should be adhered to during all stages of the construction 
activities. All persons involved and partaking in the proposed activities should be made 
aware of the measures outlined in the ECP to ensure activities are conducted in an 
environmentally responsible manner. 
 
The objectives of the ECP are:  

- To include all components of the development and operations of the project; 
- To prescribe the best practicable control methods to lessen the environmental 

impacts associated with the project; 
- To monitor and audit the performance of operational personnel in applying such 

controls; and  
- To ensure that appropriate environmental training is provided to responsible 

operational personnel. 
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9 CONCLUSION 

ECC’s ESIA methodology was used to undertake the environmental assessment for the 
proposed project to identify if there is potential for significant effects to occur as a result of 
the proposed project. Through the ESIA process, the main risk identified to the environment 
was the potential for traffic impacts and noise levels to increase thereby impacting human 
receptors in proximity to the designated proposed project’s route and operation. All other 
social and environmental receptors which were scoped out as significant effects were 
unlikely and therefore no further assessment was deemed necessary. The assessment 
concludes that the likely impacts on humans from traffic and noise impacts is expected to be 
minor and prior awareness and communication about the project shall be encouraged, 
while soil pollution was assessed to be possible and rare. Various best practice and 
mitigation measures have been identified to avoid and reduce effects as far as reasonably 
practical, as well as ensure the environment is protected and unforeseen effect and 
environmental disturbances are avoided. 
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1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

 
Environmental Compliance Consultancy (ECC) was engaged by Skorpion Zinc (Namzinc) (Pty) Ltd 
and to compile a contingency plan in accordance with the Environmental Management Act, No. 7 
of 2007. Skorpion Zinc (Namzinc) (Pty) Ltd herein referred to as ‘Namzinc’ propose to transport 
314 000 tonnes of zinc sulphide concentrate from their sister company Black Mountain Mining 
(Pty) Ltd for processing at their Namzinc Refinery located in Rosh Pinah, Namibia. A distance of 
120 kilometres, from the Namibian-South Africa border, using interlink trucks.  

The processing of this material will produce an excess of 75 000 tonnes per annum of sulphuric 
acid as a by-product. This would then be transported within Namibia to local consumers, and to 
the Skorpion Zinc warehouse at the Port of Lüderitz for export, by road over a distance of 293 
kilometres. Within the existing warehouse at the port, a purpose-built storage facility will be 
constructed to store 15 000 tonnes of sulphuric acid. 

The Namzinc Refinery is located in the !Karas Region of Namibia, approximately 100 km north-east 
of Oranjemund and 20 km north-west of Rosh Pinah. Sulphuric acid is a by-product of the zinc 
refining process. The Namzinc Refinery is situated inside the eastern boundary of the Tsau 
//Khaeb (formally known as the Sperrgebiet) National Park. The route from the Namzinc Refinery 
to the Port of Lüderitz is indicated in the locality map below for the proposed transportation. The 
route from the Orangemund border to the Namzinc Refinery is indicated in the locality map below 
for the proposed transportation (Figure 1). 
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FIGURE 1 – LOCALITY MAP OF THE PROPOSED PROJECT 
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The Skorpion Zinc mine and Refinery was placed under Care and Maintenance in May 2020 
following slope failures in the open pit.  This was deemed to have an economic impact on both the 
Rosh Pinah community and the Namibian economy as a whole. To prolong the life of the Skorpion 
Zinc facilities and to reduce the economic and social impacts of full-scale closure of the site, the 
Company is working on a project to convert the existing facility into a zinc sulphide concentrate 
treatment smelter. An application for an environmental clearance certificate was submitted for 
the conversion of the Skorpion Zinc Refinery. This was granted by the Ministry of Environment, 
Forestry and Tourism (MEFT) on the on the 31 August 2020 to 31 August 2023. The conversion and 
modification to the Skorpion Zinc (Namzinc) Refinery will enable the treatment of zinc sulphide 
(ZnS) concentrate that will be transported from their sister company Black Mountain Mining (Pty) 
Ltd, Gamsberg Mine, Northern Cape, South Africa. 

The modification of the existing refinery involved the construction of a sulphide roaster, gas 
cleaning, acid plant and leaching facilities, in order to prepare the sulphide ore for refining within 
the existing plant. Sulphuric acid would be generated as a by- product in the roasting process from 
the Roaster off gas post Gas cleaning in the Acid plant section.   

The primary source of zinc is the mineral sphalerite (ZnS), which is the source of about 90% of the 
world zinc production today. Metallic zinc has many uses in the industry, the primary uses of zinc 
are as a protective coating for steel (galvanizing), as alloys in die casting, as an alloying metal with 
copper to make brass and bronze, and in chemical compounds (e.g., zinc oxide) in rubber and 
paints. Some of the risks associated with the use of zinc are that powdered zinc may be explosive 
and may burst into flames if stored in damp places.  

Namzinc will manage the program for the proposed project, engage with the business partners 
and ensure that the norms of health, safety and environment are met. 

The proposed development is expected to generate income and job opportunities for the local 
community. It is estimated direct and indirect employment opportunities could be created for the 
transportation activities. 

1.2 ENVIRONMENTAL REGULATORY REQUIREMENTS  

In terms of the Environmental Impact Assessment (EIA) Regulations and the Environmental 
Management Act, No. 7 of 2007, the proposed operations qualify as a listed activity. Therefore, an 
application for an environmental clearance certificate is to be submitted to the Directorate of 
Environmental Affairs. An Environmental Scoping Report and contingency plan are required to be 
submitted as part of the application process, as well as to support the decision-making process. 
This report presents the contingency plan and has been undertaken in terms of the requirements 
of the act and its regulations.  
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Unauthorised and unforeseen releases of hazardous and/or polluting substances can present an 
immediate and unacceptable short-term or long-term threat to the environment and persons. 
Similarly, a natural event that arises external to construction or operational activities can present 
immediate and unacceptable short-term or long-term threats to assets (including environmental 
assets) and persons. Dependent on the risks to environmental values or proximity to sensitive 
receptors, such releases require timely or immediate action – emergency action – for coordinating 
and implementing countermeasures to protect the environment, persons and assets from adverse 
effects and for notifying appropriate stakeholders and authorities. 

The supporting Contingency Plan for Emergency Environmental Incidents (herein referred to as 
the ECP) aims to provide an overview of management practices in place to minimise 
environmental harm during emergency environmental incidents. The ECP identifies potential 
emergency environmental incidents and details of a response to an emergency environmental 
incident, including escalation, communication, reporting and monitoring (as provided in Appendix 
A). 

1.3 PURPOSE AND SCOPE OF THIS REPORT 

The purpose of this contingency plan is to provide a management framework for the proposed 
activities so that the potential environmental impacts identified through the scoping process are 
avoided, minimised and mitigated as far as reasonably practicable, and that statutory 
requirements and other legal obligations are fulfilled. 

This contingency plan also presents protocols, procedures, roles and responsibilities to ensure the 
management arrangements are appropriately and effectively implemented. This contingency plan 
forms an appendix to the environmental assessment report and has been based on the findings of 
the assessment; therefore, the environmental assessment report should be referred to for further 
information on the proposed project, assessment methodology, applicable legislation, and 
assessment findings. 

This contingency plan is a live document and shall be reviewed at predetermined intervals, and or 
updated when the scope of works alters, or when further data or information can be added. All 
personnel working on the project will be legally required to comply with the standards set out in 
this contingency plan.  

As part of the contingency plan an emergency response plan is required in cases of involving spill 
of chemicals for the follow purposes: 

- Provide the required means to protect people's health 
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- Make personnel familiar with the emergency procedures and response measures  

-  Provide the best organizational arrangements to support the operations 

- Response tasks are efficiently coordinated and managed 

- Provide a procedure for resuming the normal operations. 

The scope of this contingency plan includes all transportation and operational activities carried out 
for this project. 

1.4 MANAGEMENT OF THIS CONTINGENCY PLAN 

The proponent, Skorpion Zinc (Namzinc) (Pty) Ltd will hold the environmental clearance certificate 
for the proposed project and will be responsible for the implementation and management of this 
contingency plan. The implementation and management of this contingency plan and thus the 
monitoring of compliance shall be undertaken through daily duties and activities and monthly 
inspections.  

1.5 LIMITATIONS, UNCERTAINTIES AND ASSUMPTIONS OF THIS CONTINGENCY PLAN 

This contingency plan does not include measures for compliance with statutory occupational 
health and safety requirement, which includes the component, fire safety management. This will 
be provided in the overall Health and Safety Management Plan (HSMP) to be developed by the 
proponent.  

Where there is any conflict between the provisions of this contingency plan and any business 
partners obligations under their respective contracts, including statutory requirements (such as 
licences, project approval conditions, permits, standards, guidelines, and relevant laws), the 
contract and statutory requirements are to take precedence.   

The information contained in this contingency plan has been based on the project description as 
provided in the environmental scoping report. Where the design or transportation methods alter, 
this contingency plan may require updating and potential further assessment to be undertaken.  

1.6 ENVIRONMENTAL CONSULTANCY  

Environmental Compliance Consultancy (ECC), a Namibian consultancy with registration number 
2013/11401, has prepared this contingency plan on behalf of the proponent. ECC operates 
exclusively in the environmental, social, health and safety fields for clients across southern Africa, 
in the public and private sectors. ECC is independent of the proponent and has no vested or 
financial interest in the proposed project, except for fair remuneration for professional services 
rendered. 
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All compliance and regulatory requirements regarding this document should be forwarded by 
email or posted to the following address: 

Environmental Compliance Consultancy  
PO BOX 91193 
Klein Windhoek, Namibia  
Tel: +264 81 669 7608 
Email: info@eccenvironmental.com   

 
  

mailto:info@eccenvironmental.com
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2 PROJECT MANAGEMENT PERSONNEL  
This contingency plan provides measures, guidelines, and procedures for managing and mitigating 
potential environmental impacts. The contingency plan also indicates monitoring and reporting 
requirements and sets responsibilities for those carrying out management and mitigation 
measures. Namzinc shall provide a project team to oversee activities and responsibilities.   

2.1 ORGANISATIONAL STRUCTURE, ROLES, AND RESPONSIBILITIES 

The proponent shall be responsible for: 

- Ensuring all members of the project team, including business partners, comply with the 
procedures set out in this contingency plan; 

- Ensuring that all persons are provided with sufficient training, supervision, and instruction 
to fulfil this requirement; and  

- Ensuring that any person’s allocated specific environmental responsibilities are notified of 
their appointment and confirm that their responsibilities are clearly understood. 

The proponent and business partners shall be responsible for ensuring and demonstrating that all 
personnel employed by them are compliant with this contingency plan, and meet the 
responsibilities listed above. 

The key personnel and environmental responsibilities of each role are presented in Table 1. 

TABLE 1 - KEY ROLES AND RESPONSIBILITIES 

ROLE RESPONSIBILITY & DUTIES 
Proponent - Overall responsibility for the implementation and management of this 

contingency plan;  
- Ensure the environmental policy is communicated to all personnel 

throughout the proposed project and ensure that employees, business 
partners and visitors understand and adhere to the contingency plan;  

- Responsible for providing the required resources (including financial and 
technical) to complete the required tasks;   

- May appoint a project manager and a site manager (or nominated 
supervisor), to who they may delegate tasks and responsibilities within the 
mandate of the proponent; and 

- Ensure that all employees, business partners and visitors are inducted on 
environmental measures.  

Site Manager (or 
nominated 
supervisor) 

- Responsible for ensuring compliance with this contingency plan including 
overseeing all day-to-day activities during the duration of the project, 
including routine and non-routine maintenance works, as well as 
decommissioning tasks; 
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ROLE RESPONSIBILITY & DUTIES 
- Ensure adequate resources are made available for implementation of this 

contingency plan; 
- Responsible for the management, maintenance and revisions of this 

contingency plan; 
- Ensure all personnel are aware of the commitments made in this 

contingency plan and any other relevant regulatory requirements 
applicable to the project; 

- Ensure all employees and business partners participate in a site induction 
process prior to commencing work on the project; 

- Maintain the community issues and concern register, and keep records of 
complaints; 

- Ensure that best environmental practice is undertaken throughout the 
duration of the project; and 

- Report any non-compliance or incidents to the regulatory authority. 
- Ensure that all employees, business partners and visitors to the site are 

conversant with the requirements of this contingency plan, relevant to 
their roles on site and adhere to this contingency plan at all times; 

- Provide environmental awareness / management training and site 
inductions for all employees, business partners and visitors;  

- Monitor daily operations and ensure adherence by personnel to the 
contingency plan; 

- Receive, respond to and record complaints; and  
- Report any non-compliance or incidents to the proponent. 

Employees (and 
business partners 
and visitors where 
applicable) 

- Responsible for being compliant with this contingency plan throughout the 
project;  

- Adhere to this contingency plan at all times;  
- Ensure attendance of project inductions; 
- Ensure appropriate briefings for certain activities have been provided and 

are fully understood; and 
- Report any operations and conditions that deviate from the contingency 

plan or any non-compliant issues or incidents to the site manager and 
proponent.  

 

2.2 BUSINESS PARTNERS 

All business partners hired during the project (including partners appointed for maintenance 
activities) shall be compliant with this contingency plan, and shall be responsible for the following: 

- Undertaking activities in accordance with this contingency plan as well as relevant policies, 
procedures, management plans, statutory requirements, and contract requirements; 

- Implement appropriate environmental and safety management measures; 
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- Report environmental issues, including actual or potential environmental incidents and 
hazards, to the proponent; and   

- Ensure appropriate corrective or remedial action is taken to address all environmental 
hazards and incidents reported.   

2.3 EMPLOYMENT 

The proponent should ensure that a locals first policy be adopted on the project pertaining to 
employment opportunities during the transportation and operational phase of the project. The 
following shall be complied with: 

- In liaison with the relevant authorities, the proponent shall ensure that local people have 
access to information about job opportunities and are considered first for contract 
employment positions; 

- The number of job opportunities shall be made known together with the associated skills 
and qualifications; 

- The maximum length of time jobs is likely to last for shall be clearly indicated; 

- Foreign employees with no proof of permanent legal residence shall not be hired; and  

- Every effort shall be made to recruit from the pool of the unemployed living in the local 
area. 
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3 COMMUNICATIONS AND TRAINING 
To ensure potential risks and impacts are minimised, it is vital that personnel are appropriately 
informed and trained on operational procedures that include the above mitigation measures. It is 
also important that regular communications are maintained with all the stakeholders and made 
aware of potential impacts and how to minimise or avoid them. This section sets out the 
framework for communication and training in relation to the contingency plan. 

3.1 COMMUNICATIONS 

During the entire project, the proponent and / or site manager (or nominated site supervisor) shall 
communicate site-wide environmental issues to the project team through the following means (as 
and when required): 

- Sites and project induction; 
- Site notices; 
- Audits and inspections; 
- Toolbox talks, including instruction on incident response procedures; and 
- Briefings on key project-specific environmental issues. 

This contingency plan shall be distributed to the project team, including business partners, to 
ensure that the environmental requirements are communicated effectively. Key activities and 
environmentally sensitive operations shall also be briefed to employees and business partners.  

During the entire project regular communications between the management team shall include 
discussing any complaints received and actions to resolve them; any inspections, audits or non-
conformance with this contingency plan and any objectives or target achievements. 

3.2 ENVIRONMENTAL EMERGENCY AND RESPONSE 

Table 2 contains a list of numbers to be contacted in case of an emergency. All personnel will be 
made aware of these numbers.  

TABLE 2 - EMERGENCY CONTACT DETAILS 

TOWN EMERGENCY CONTACT POLICE / FIRE AMBULANCE 

Rosh Pinah  +264(0) 63 274 597 
+264 (63) 274 911 / +264 

(63) 274 918 / +264 81 
161 8734 

Orangemund +264 (63) 23-5511 
 

+264 (63) 23-2228 
 

+264 (63) 23-5555 
 

Namzinc 
(Pty) Ltd 

Mr. Tshiningayamwe Eliakim 
ETshiningayamwe@vedantaresources.co.na 

mailto:ETshiningayamwe@vedantaresources.co.na
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063 2712381 

For large-scale spills and other significant environmental incidents, the fire services should be 
contacted as required and the MEFT office informed of the incident (telephone +264 61 284 
2111). All correspondence with MEFT should be undertaken by the General Manager as guided by 
the SHE Representative.  

For road entry at the Orangemund border, the correspondence number is +264 63 232757. 

Site notices with the emergency contact details will be posted and site employees made aware of 
the contents and numbers. 

 

3.3 RESPONSE CONCEPT 

Possible incidents involving spill of chemical substances may include: 

- Release of chemicals as a result of truck incidents; 

- Release as a result of capsized or damaged trucks; 

- Accompanied by fire, explosives, property damage and involving environmental pollution; 
with corrosive or toxic products resulting from vehicle collision; and 

- As a result of handling of chemical substances while in transit. 

Road incidents may occur at point of section the Orangemund- Namzinc refinery roads corridor 
while the zinc sulphide is being transport, however such incidents may impose minor to negligent 
threats on the health and lives of communities living along the route (should such occurs 
near/within inhabited areas) as well as on the natural environment. 

 

3.4 COMPLAINTS HANDLING AND RECORDING 

Any complaints received verbally or in writing by any personnel on the project site shall be 
recorded by the receiver. Information recorded should include: 

- The name and contact details of the complainant; 

- Date and time of the complaint; and 

- The nature of the complaint.  

 The information shall be given to the proponent who is overall responsible for the management 
of complaints and will provide a written response to the complainant. The proponent shall inform 
employees of issues, concerns or complaints. 
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The proponent shall maintain a complaint register that will detail the name and contact details of 
the complainant, date and time of the complaint, nature of the complaint, action is taken to 
resolve issues, and date of complaint handover. The proponent shall be responsible for 
nominating the correct personnel to coordinate and resolve the issue. 

The workforce shall be informed about the complaints register, its location and the person 
responsible, in order to refer local residents or the general public who wish to lodge a complaint. 
The complainant shall be informed in writing of the results of the investigation and action to be 
taken to rectify or address the matter(s). Where no action is taken, the reasons are to be recorded 
in the register. 

The complaints register shall be kept for the duration of the project and will be available for 
government or public review upon request.  

3.5 TRAINING AND AWARENESS  

All personnel working on the project shall be competent to perform tasks that have the potential 
to cause an environmental impact. Competence is defined in terms of appropriate education, 
training and experience. 

3.6 SITE INDUCTION  

All personnel involved in the project, business partners and visitors shall be inducted to the site 
with specific environmental and social awareness training, and health and safety issues. The 
environment and social awareness training shall ensure that everybody on site is familiar with the 
principles of this contingency plan, the environment and social aspects and impacts associated 
with their activities, the procedures in place to control these impacts and the consequences of 
departure from these procedures. 

The proponent shall ensure a register of completed training is maintained. 

The site induction should include, but not limited to the following: 

- A general site-specific induction that outlines: 
o What is meant by “environment” and “social”; 
o Why the environment needs to be protected and conserved; 
o How transportation activities can impact on the environment; and 
o What can be done to mitigate against such impacts; 

- The inductee’s role and responsibilities with respect to implementing the contingency plan; 
- The site environmental rules and policies; 
- Details of how to deal with, and who to contact if environmental problems should occur; 
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- Focal themes such as compliance, reporting of incidents, good housekeeping and standard 
procedures for waste management; 

- The potential consequences of non-compliance with this contingency plan and relevant 
statutory requirements;  

- The role of responsible people for the project; and 
- Emergency response training.  
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4 EMERGENCY RESPONSE PLANS AND PROCEDURES 
Namzinc emergency preparedness plans for potential emergency environmental incidents shall be 
implemented. All plans may include the following minimum content: 

- Clearly defined roles and responsibilities of relevant emergency response personnel 
through Duty Cards; 

- Emergency response procedures; 

- Resources to be used in response to an emergency environmental incident; 

o Availability of emergency response documentation and procedures;  

o Site specific Emergency response training; 

o Emergency response and management teams; 

o Emergency equipment; 

- Monitoring (including procedures for accessing monitoring locations during emergency 
environmental incidents); 

- Communication procedures and coordination with stakeholders (e.g. emergency services, 
local government and state government); 

- Notifications and reporting;  

- Incident investigation; and 

- Site clean-up and remediation. 

 

4.1 EMERGENCY RESPONSE PROCEDURES 

Emergency response procedures are provided in the relevant emergency preparedness plans in 
the form of Emergency Situation Checklists. These Emergency Situation Checklists are scenario 
based and act as a guide to assist the relevant emergency response personnel when responding to 
a specific emergency. Variations to the checklists will be based upon sound emergency response 
management, engineering judgement and operational experience, and are at the discretion of the 
response leaders (e.g. the site manager or nominate site supervisor). 

The emergency response and management teams will serve a critical role in controlling an 
incident. The emergency response and management teams may meet regularly to review the 
emergency response procedures and to update the procedures as site conditions warrant. 
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Additionally, if improvements in the response procedures are identified, the ECP and other 
relevant emergency preparedness plans will be updated accordingly. 

4.2 EMERGENCY RESPONSE ACTIONS 

4.2.1. GENERAL RESPONSE TO AN EMERGENCY ENVIRONMENTAL INCIDENT 

The general measures provided in the sections below apply to all environmental incident 
scenarios. These measures will be executed in response to an environmental emergency to: 

- Reduce the threat to human life or injury; 

- Protect against environmental damage; and 

- Preserve infrastructure, product, and equipment. 

More specific response actions will be dependent on the type and location of the emergency 
environmental incident and detailed in the relevant emergency preparedness and response plan. 

4.2.2. GENERAL RESPONSE MEASURES 

1. Evacuate (all non-essential personnel); 

2. Eliminate (sources of ignition, sparks, etc.); 

3. Stop and Coordinate (stop source of the incident (e.g. spill) and coordinate shut down of 
relevant equipment, if possible); 

4. Notify (internal and external notifications): 

o All emergency environmental incidents must be reported to the site manager 
immediately upon discovery; and 

o Conduct regulatory or emergency services report, as required. 

5. Identify (material (if unknown) and identify PPE, hazards, and response procedures using 
SDSs); 

6. Contain / Isolate (contain released material / incident using emergency response 
equipment and/or set up perimeter to isolate area); 

7. Stabilise and Neutralise (neutralise / stabilise spilt material (where relevant), use 
absorbents to stabilise other released materials etc); 

8. Clean up (remove released materials, spill response materials, any affected media etc.); 
and 

9. Evaluate, document and Investigate and Remediate (if necessary). 
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If initial monitoring conducted in response to an environmental release indicates the potential for 
environmental impact, a Contaminated Site Assessment is to be conducted to assess whether the 
site contamination poses a potential risk to human health and/or the environment (either on or 
off the site), and if the release is of sufficient magnitude to warrant remediation or a management 
control appropriate to the current or proposed land use. 

On the basis of the release and potential area of impact, an investigation work plan will be 
developed. This work plan will consider the fluids / chemical released, the media impacts (land 
and/or water), and the environmental setting. 

Once the situation has stabilised, refer to the following sections for additional information: 

o Section 3 – Communication: ensure that the proper notifications are made; 

o Section 5 – Environmental Monitoring: coordinate and implement the appropriate 
monitoring regimen, determined on a case-by-case basis. 
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5 REPORTING, COMPLIANCE, AND ENFORCEMENT 

5.1 ENVIRONMENTAL INSPECTIONS AND COMPLIANCE MONITORING 

Environmental monitoring will be conducted to ensure compliance to the EMP and Environmental 
authorisation conditions as well as in response to an emergency environmental incident. 
Compliance monitoring will consist of daily, weekly and monthly inspections. These inspections 
will be conducted against commitments made in the EMP and compliance conditions as stipulated 
in the environmental authorisation. 

5.1.1. EMERGENCY MONITORING 

The specific aspects of the environmental monitoring activities, including suitable monitoring 
locations, will vary depending on the nature of the incident and will be determined at the time of 
the incident. Typical monitoring that will be required may include: 

- Visual inspections to determine the nature and extent of impacts and ongoing response 
actions; 

- Vapour monitoring associated with the release of gases and petroleum hydrocarbon 
and/or chemical vapours to atmosphere; 

- Field measurements of pH and conductivity in released waters, waters contained within 
temporary containment structures or tanks and receiving waters; and/or 

- Laboratory measurements to identify constituents of concern in affected media where 
required (e.g., waters, soils). 

More robust sampling and analysis may be conducted in the post incident investigation, 
assessment and, if required, remediation activities. This will include the implementation of 
receiving environment monitoring programs where contaminants have been released to land or 
water, so as to determine the extent of any environmental impact.  

 

5.1.2. DAILY COMPLIANCE MONITORING 

A copy of this contingency plan shall be on-site throughout the duration of the project and shall be 
available upon request. It is the responsibility of the proponent and site manager (or nominated 
site supervisor) to ensure this contingency plan is complied with through their daily roles. Daily 
and weekly inspections will be undertaken. Daily and weekly inspections should include as a 
minimum the following: 

- Housekeeping inspections; 



 

TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE  
ORANJEMUND BORDER TO THE NAMZINC REFINERY 

ENVIRONMENTAL MANAGEMENT & CONTINGENCY PLAN 
NAMZINC (PTY) LTD 

 
 

 

JUNE 2021            PAGE 24 OF 48 
ECC DOCUMENT CONTROL - ECC-99-313-REP-16-D 

 

- Condition of emergency response equipment such as spill kits; 

- Integrity of containment facilities; 

- Condition of signage; 

- Condition of transport trucks; 

- Couplings and line integrity during stevedoring; 

- Condition and capacity of waste management facilities. 

Inspection records will be kept by the site manager. Any environmental problems or risks 
identified shall be notified to the proponent and actioned as soon as is reasonably practicable. 

5.1.3. MONTHLY COMPLIANCE MONITORING 

Monthly inspections shall be undertaken by the site manager to check that the standards and 
procedures set out in this contingency plan are being complied with and pollution control 
measures are in place and working correctly. Any non-conformance shall be recorded, including 
the following details: a brief description of non-conformance; the reason for the non-
conformance; the responsible party; the result (consequence); and the corrective action taken and 
any necessary follow up measures required. As a minimum monthly inspection should include: 

- Storm water management infrastructure; 

- Sumps and bunds; 

- Illumination especially around offloading area; 

- Integrity of protective infrastructure at offloading facilities; 

- Storage tank integrity; and 

- Condition of couplings. 

 

5.2 REPORTING 

There shall be a requirement to ensure that any incident or non-compliance, including any 
environmental issue, failure of equipment or incident, is reported to the proponent immediately. 

5.3 ENVIRONMENTAL PERMITS 

The proponent will apply for the relevant permits and shall operate in accordance with any 
conditions stipulated. 



 

TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE  
ORANJEMUND BORDER TO THE NAMZINC REFINERY 

ENVIRONMENTAL MANAGEMENT & CONTINGENCY PLAN 
NAMZINC (PTY) LTD 

 
 

 

JUNE 2021            PAGE 25 OF 48 
ECC DOCUMENT CONTROL - ECC-99-313-REP-16-D 

 

5.4 NON-COMPLIANCE 

Where it has been identified that activities are not compliant with this contingency plan, the 
proponent shall employ corrective actions so that the activities return to being compliant as soon 
as possible. In instances where the requirements of the contingency plan are not upheld, a non-
conformance and corrective action notice shall be produced. The notice shall be generated during 
the inspections and the proponent shall be responsible for ensuring a corrective action plan is 
established and implemented to address the identified shortcoming. 

A non-compliance event / situation, for example, is considered if:  

- There is evidence of the contravention of this contingency plan and associated indicators 
or objectives; 

- The proponent and / or site manager (or nominated supervisor) have failed to comply with 
corrective or other instructions issued by the proponent or qualified authority; or 

- The proponent and /or site manager (or nominated supervisor) fail to respond to 
complaints from the public 

Activities shall be stopped in the event of a non-compliance until corrective action(s) has been 
completed. 

5.5 INCIDENT REPORTING 

The proponent must ensure that an incident (including minor or near-miss) reporting system is 
maintained so that all applicable statutory requirements are covered. For any serious incident 
involving a fatality, or permanent disability, the incident scene must be left untouched until 
witnessed by a representative of the police. For a serious environmental incident, the required 
statuary reporting needs to be adhered to. 

 

The proponent with the site manager or nominated supervisor shall investigate the cause of all 
safety and environmental significant incidents and must provide the results of the investigation 
and recommendations on how to prevent a recurrence of such incidents. A formal root-cause 
investigation process should be followed. 

5.6 DISCIPLINARY ACTION 

This contingency plan is a legally binding document and non-compliance with it shall result in 
disciplinary action being taken against the perpetrator/s. Such action may take the form of (but is 
not limited to): 
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- Fines / penalties; 
- Legal action; 
- Monetary penalties imposed by the proponent on the business partners; 
- Withdrawal of license/s; and 
- Suspension of work. 

The disciplinary action shall be determined according to the nature and extent of the transgression 
or non-compliance, and penalties are to be weighed against the severity of the incident. 
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6 ENVIRONMENTAL AND SOCIAL MANAGEMENT  

6.1 OBJECTIVES AND TARGETS 

Environmental objectives for the project are as follows: 

- Zero pollution incidents; 
- Minimal disturbance to traffic; 
- Minimise noise pollution; 
- Minimise light pollution (the correct placement of lights); 
- Minimise dust pollution; and 
- Minimise the generation and disposal of waste. 

6.2 REGISTER OF ENVIRONMENTAL RISKS AND ISSUES 

An environmental review of the proposed project has been completed to identify all the 
commitments and agreements made within the environmental assessment report. From this, a list 
of environmental commitments and risks were produced, which details deliverables including 
measures identified for the prevention of pollution or damage to the environment during the 
project.  

6.3 IMPACTS IDENTIFIED FOR FURTHER ACTIONS  

6.3.1. CHANGE IN AMBIENT NOISE LEVELS ALONG THE B4 AND WITHIN ORANJEMUND TO ROSH PINAH 

Transportation activities and related increases in traffic flow along the designated route from the 
Oranjemund border post to the Namzinc Refinery will change and increase in noise levels 
emanating from the road use. A noise impact assessment was carried out to determine baseline 
conditions and suitable mitigation measures to manage noise related impacts. 

The recommended mitigation measures include restricting operation hours, traffic calming 
measures, defined routes to and from the sites, maintaining designated road networks. The speed 
of the trucks should be adhering to 40km/h within town centres and through residential areas and 
80 km/h on the highways.  

6.3.2. ADDITIONAL HEAVY TRAFFIC LOAD ON THE C13 DISTRICT ROAD FROM ORANJEMUND TO ROSH PINAH 

During transportation, increased traffic may disrupt normal traffic flow for the affected towns of 
Rosh Pinah and Oranjemund. This could potentially impact local residents that might find the need 
to find alternative routes through the area may be necessitated, increasing traffic flow times. This 
may result in the increased traffic congestion on the road to the port and within, increase in the 
risk of incidents, result in deterioration of road surfaces, and cause vibration related damage to 
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existing infrastructure. The proponent is responsible for ensuring a practical traffic management 
plan is implemented to manage the potential effects on traffic conditions surrounding the site so 
as to reduce the level of significance on sensitive receptors. A traffic impact assessment was 
carried out to determine baseline conditions and suitable mitigation measures to manage traffic 
related impacts. 

Vehicles such as trucks during operation should not be allowed to obstruct any traffic or access 
points to any businesses and facilities on the routes through to Lüderitz. If any extraordinary 
traffic impacts are expected, traffic management should be performed in conjunction with local 
traffic department, to prevent these. Traffic regulation on the national road should be adhered to. 

6.3.3. DE-CONTAINMENT OF ZINC SULPHIDE CONCENTRATE ALONG THE TRANSPORTATION ROUTE TO THE REFINERY  

The transportation of non-hazardous chemicals involve steps aimed at preserving their 
performance properties, regulating temperature and humidity, and protection against mechanical 
impact. The potential uncontrolled or incidental spillage of the non-hazardous zinc sulphide 
concentrate during transportation was considered to be a significant impact, which could result 
into the type of event that increases the confusion that exists at a normal traffic incident, and it 
may greatly reduce the normal capacity of roadways beyond the confines of the incident locality. 
All spillage should be contained and management as quick as possible to reduce the surface area 
and exposure into the environment.  

Table 3 provides a register of environmental risks and issues, which identifies mitigation and 
monitoring measures, as well as the responsible person. This register will be subject to regular 
review by the proponent and updated when necessary. The proponent will use this register to 
undertake monthly inspections to ensure the project is compliant with this contingency plan. 
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TABLE 3 - ENVIRONMENTAL RISKS AND ISSUES, AND MITIGATION AND MONITORING MEASURES  

ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

TRANSPORTATION ACTIVITIES  
General transportation 
activities  

- Potential pollution 
to the environment 

- Potential risk to the 
occupational health 
and safety of 
transportation crew 
and project 
operation business 
partners.  

- Potential nuisance 
effect on 
community and 
surrounding 
communal areas 

 

- Develop and implement an operation manual or 
procedures to conduct work and implement monitoring 
programmes thereafter; 

- Conduct site toolbox talks before shifts commence; 
- Maintain continuous communication with I&APs to identify 

concerns and mitigation measures; 
- Compliance with all applicable laws and agreements; 
- Training and raise awareness to sensitize employees and 

business partners about contentious issues like working in 
urban spaces and control of pollutants; 

- Ensure appropriate supervision of all activities; 
- Incidents need to be reported to the proponent and 

recorded in the incident register; 
- Refuelling will be done in designated areas with adequate 

preventative measures in place. 
- Employees should be shifted as the project works require 

so as to avoid a large concentration of employees at any 
given moment.  

- Security personnel to be stationed at access points to the 
site at all times during transportation to manage 
pedestrian and vehicle entry to and exit from the site; and 

- A visitor’s register should be placed at the main entrance 
of the facilities. 

Weekly, 
monthly 

Site Manager (or 
nominated 
supervisor) 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

� Movement of heavy 
equipment and 
vehicles, 

- Nuisance (noise) 
pollution  

- Light disturbances 

- Restrict speed of vehicles of vehicles to national traffic and 
road use regulations and speed limits within town 
boundaries; 

- All vehicles and machinery / equipment to be shut down 
between periods of use; 

- Control of noise emissions may include the use of silencers 
for machinery, equipment and noise barriers;  

- No load music is allowed to be played on site; 
- Vehicle horns are only allowed to be used in safety 

situations and not for any other purpose on facilities during 
operation hours; 

- If noise cannot be reduced to acceptable levels, personal 
hearing protection measures would be necessary;  

- Continuous engagement with residents to identify any 
concerns or issues, and appropriate mitigation and 
management measures agreed upon; 

Daily 
throughout the 
transportation 
period 

- Dust and emissions - Use one identified access route only with appropriate 
turning circles and delivery zones; 

- Apply dust suppression measures where possible as a 
proactive measure to avoid dust creation; 

- Restrict speed of vehicles; 
- Specific activities that may generate dust and impact on 

nearby stakeholders shall be avoided during high wind 
events; and 

Daily, weekly 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

- Loss of soil quality 
due to incidents 
resulting from the 
potential 
uncontrolled 
spillages 

- Avoid activities during windy conditions; 
- Equipment and vehicles must be in a good condition to 

ensure that incidental oil spills do not occur and 
contaminate soil at any given point; and 

- In the event of spills and leaks, polluted soils must be 
collected and disposed of at an appropriate waste site.  

- Contract competent drivers with the provision of awareness 
on the potential impacts that may result from incidents. 
The impacts that may occur as a result of poor 
consideration of further damage to the environment during 
the rehabilitation of contaminated sites  

- A contingency plan (Emergency Response Intervention 
Plan), which includes a step-by-step guide on procedures to 
be followed during an incident involving a truck 
transporting the concentrate. 

Weekly 

Disruption to traffic 
flow in the immediate 
vicinity 

- Set up appropriate vehicle movement signage on local 
roads/intersections surrounding the project site to direct 
traffic flow in a safe manner; 

- Whenever feasible, transportation and trucks should avoid 
leaving the site at peak traffic periods (07:00 to 08:30 AM, 
12:00PM to 14:00PM and (17:30PM to 18:30 PM); 

- Delivery vehicles or trucks should not be allowed to park 
off site, except in dedicated parking spaces (off site) as may 
be agreed upon between the proponent and the local 
authority; 

- All necessary reflective and lighting signs should be placed 
on project and transportation vehicles to maximize 
visibility and reduce potential incidents that may have 

Daily 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

occurred otherwise. 
- Operators of trucks must be vigilant at all times while on 

duty, therefore it is key that no driver should operate the 
trucks on public roads while under the influence of any 
toxic substance. Sufficient sleep where necessary must be 
afforded at safe demarcated rest areas along their route. 

Loss / alteration of 
terrestrial habitat  

- Compulsory toolbox talks and induction of employees; 
- Always determine the line / route of activity beforehand 

and restrict all activities to a demarcated area; and 
- Reinstate and rehabilitate where necessary. 

Depending on 
active activity 
on site 

Concentrate handling 
and storage, 
maintenance on 
equipment, machinery 
and vehicles 

- Soil pollution 
- Nuisance (visual 

impacts, litter) 

- Good housekeeping; 
- Training and awareness through toolbox talks and 

induction; 
- Raise awareness about the importance of responsible 

waste management, including wastewater management; 
- Implement a culture of correct waste collection, waste 

segregation and waste disposal;  
- Avoid the disposal of waste into the environment; and 
- All fuel and petrochemical products are to be stored on an 

impermeable, bunded and covered surface that is clearly 
marked and access controlled. 

Daily Site Manager (or 
nominated 
supervisor) 

 - Soil and water 
contamination due 
to inadequate 
control and storage 
or incidental release 
of substances on 
site  

Storage 

- Label chemicals appropriately 
- Store chemicals in a dedicated, enclosed, and secure 

facility.  
- Fuels, lubricants, and chemicals are to be stored 

within appropriately sized, impermeable bunds or 

Weekly Site Manager (or 
nominated 
supervisor) 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

trays with a capacity not less than 110% of the total 
volume of products stored 

Spills 

The following items as a minimum should be made available 
on site: 

- Cleaning up of concentrate require mechanical 
loading of all spilled material.  

- Heavy-duty plastic bags may be needed to load the 
recovered concentrate 

- Protective clothing should always be maintained when 
managing any spillages (e.g. gloves and overalls) 

- Provision of adequate and frequent training on spill 
management, spill response  
Any major petroleum product spills (spill of more than 
200 litres per spill) should be reported to the Ministry 
of Mines and Energy (MME) on Form PP/11 titled 
“Reporting of major petroleum product spill’, 
attached as Appendix B. 
 

The following measures are to be implemented in response 
to a spill: 

- Spilt material is to be recovered as soon as possible 
using appropriate equipment. In most cases, it will be 
necessary to excavate the underlying soils until clean 
soils are encountered 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

- All contaminated materials recovered subsequent to a 
spill, including soils are to be disposed of at an 
appropriate facility 

- A written Incident Report must be submitted to the 
general manager. 

Transport safety and 
security compliance  

Fire outbreaks - The proponent shall develop a fire rescue and 
management procedure in collaboration with the local 
authority for the site and implement its provisions.  

- A fire rescue and management procedure should be in 
collaboration with the local authority of the route and 
facilities and implement its provisions including 
monitoring; 

- All personnel and business partners on the facilities should 
comply with the fire management, emergency 
preparedness and occupational health and safety plans in 
its entirety, as developed by the proponent; 

- Fire extinguishers must be kept at strategic locations, 
easily accessed and maintained in good working order; 

- Regular fire toolkits talks to be conducted and attendance 
performance is to be recorded;  

- Adequate safety signage should be displayed on all levels 
of the facilities and vehicles as per the proponent’s health 
and safety management plan principles and national 
regulations in this regard; 

- All firefighting systems to be tested and maintained 
regularly as well as firefighting equipment; and 

- All emergency escape routes to be kept uncluttered and 
unblocked to allow easy escape. 

Daily Site Manager (or 
nominated 
supervisor) 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

Impacts on the safety 
and security of 
personnel and business 
partners  

- The proponent should implement its health and safety 
management plan stringently; 

- Ensure that the appropriate PPE is adhered to at all times  
- Ensure all entrances and exits are structurally sound and 

safe to use at all times;  
- Ensure security personnel are adequately trained and 

visible throughout the public spaces within and outside 
the facilities; and 

- Ensure that effective complaints recording procedures are 
in place. 

- Verify that safety marks for the dangerous substances 
have been correctly displayed on vehicles and points of 
delivery 

- Ensure the awareness on safety procedures in the event of 
an incident 

- Ensure that the load complies with the appropriate load 
and dimension standards. 

- Ensure that drivers are aware to comply with traffic rules 
as per the national road authority regulation. 

- Maintain a reliable communication system that makes it 
possible to reach at all times, transport crew and staff 
handling the concentrate at delivery points. 

- Maintain a sound information exchange network with 
other industry stakeholders. 

Daily Site Manager (or 
nominated 
supervisor) 

Waste Management 
Environmental 
pollution (littering and 
poor storage of waste) 

� Implement a waste management plan as per the waste 
hierarchy, covering all aspects of waste generated on sites 
or points of delivery  

� Training and toolbox talk about importance of waste 

Daily 

 
- Site Manager 

(or nominated 
supervisor) 
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ACTIVITY POTENTIAL IMPACTS MANAGEMENT / MITIGATION MEASURES MONITORING 
REQUIREMENTS RESPONSIBILITY 

management  
� Solid waste shall be stored in an appointed area in 

covered, tip-proof metal drums/skips for collection and 
disposal to an approved waste management site. 

� Return packaging of waste materials (wherever possible), 
such as empty bags, to facilities for reuse 

� See the material safety data sheets available from 
suppliers for disposal of contaminated products and empty 
containers 

�  Liaise with the municipality regarding the waste and 
handling of hazardous waste. 

- Hydrocarbon and chemical contaminated solids have the 
potential to cause contamination to the soil, ground 
and/or surface water, thus correct storage and disposal 
methods are required. 

- All staff 
members 

 

Job creation, skills 
development and 
business opportunities 

Beneficial socio-
economic impacts on a 
local and regional 
scale. 

- Maximise local employment and local business 
opportunities; 

- Enhance the use of local labour and local skills as far as 
reasonably possible; 

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

Quarterly Site Manager (or 
nominated 
supervisor) 
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7 IMPLEMENTATION OF THE CONTINGENCY PLAN 
All transportation activities will be carried out in compliance with the relevant legal requirements. 
Whilst the transportation and operation of the proposed project does not fall under the listed 
activities of the EMA, No. 7 of 2007 it is recognised that as an indirect consequence of the project, 
some activities may infer to the act – therefore the contingency plan considers the relevant 
guidelines and requirements of the act. 

No significant impacts are anticipated for the activities that have been identified and management 
and mitigation measures are in place for potential risks.  

This contingency plan: 

- Has been prepared pursuant to a contract with the proponent 

- Has been prepared on the basis of information provided to ECC up to May 2021 

- Is for the sole use of the proponent, for the sole purpose of an contingency plan 

- Must not be used (1) by any person other than the proponent or (2) for a purpose other 
than an contingency plan, and 

- Must not be copied without the prior written permission of ECC. 

ECC has prepared the contingency plan on the basis of information provided by the proponent and 
the environmental and social impact assessment report 
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APPENDIX A – AN EXAMPLE OF THE CONTINGENCY FOR EMERGENCY 
ENVIRONMENTAL INCIDENTS (ECP) DOCUMENTS 

 

 

  

   
INCIDENT REPORT FORM 

   

 

 

 

 

 
MANAGEMENT 

REF. Incident1 

REV. 2 

SECTION MANAGEMENT 
RESPONSIBILITY 

DATE 01/09/2018 

SUB SECTION 
PRELIMINARY INCIDENT 
REPORT  SQAS 

DEPARTMENT  DATE & TIME  

TYPE OF INJURY / INCIDENT 
                 

                    LTI                      NEAR MISS                 ENVIRONMENTAL INCIDENT                 UNSAFE ACT                   
 

               UNSAFE CONDITION            DAMAGE TO PROPERTY            MINOR INJURY            FATALITY 

PERSON INJURED / INVOLVED/ WITNESSING THE INCIDENT 
NAME  DESIGNATION  

Employee   Temporary Worker  Contractor   Other (visitors,delivery 
personnel, etc)  

Section 1 Completed by the person/persons witnessing the Incident – Description of Incident 
 
 
 
 
 
 
 
 
 
 
LOCATION OF THE INCIDENT  

 

Section 2 Root Cause – What was the underlying root cause of the Incident 
 
 
 
 
 
Corrective/ Preventive Action (What is the action taken to reduce the likelihood of a reoccurrence?) 
 

Actioned by:  Action date:  

Reported By:  Signature  
Departmental Supervisor  Signature  
Departmental Manager  Signature  
Health, Safety & Environmental 
Officer  Signature  
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APPENDIX B - REPORTING OF MAJOR PETROLEUM PRODUCT SPILL FORM PP/11 
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APPENDIX C - TEMPLATE FOR MONITORING 
 

INSPECTION DATE:  ______________________________________________ 

INSPECTION COMPLETED BY: ______________________________________ 

SUMMARY OF ACTIVITIES OCCURRING:   

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

_________________________________________________________________________________________________________ 

Ref 
No. 

Item Requirements Responsibility Compliant 
Notes / Action Taken / 
Corrective Action 
Required 
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Ref 
No. 

Item Requirements Responsibility Compliant 
Notes / Action Taken / 
Corrective Action 
Required 

1 Noise - Is the facility avoiding noise generating activities at 
night?  

- Is scheduling of works to avoid disturbance between 
the hours of 22pm and 5 am in place? 

- Are Saturday operational periods from 8 am – 12 
noon, when near residential areas?  

- Are procedures for receiving complaints from nearby 
land users or residents in place and mitigation 
measures implemented should operations generate 
excessive noise?  

- SHE Representative Yes  No  N/A   

2 Operations of mechanical 
equipment and engines 

- Are regular checks of all equipment conducted 
routinely? 

- Are equipment services up to date? 
- Are spill kits and/or drip trays available?  

- SHE Representative, 
and 

- General Manager 

Yes  No  N/A   

3 Production and effluent 
discharge  

- Is the domestic and industrial effluent discharged off 
into approved systems? 

- If not, are regular water quality samples taken to 
ensure the treated wastewater complies to the 
prescribed general standards as set out in the Water 
Resources Management Act, 2004 (Act No. 24 of 
2004)? 

- SHE Representative, 
and 

- General Manager 

Yes  No  N/A   
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Ref 
No. 

Item Requirements Responsibility Compliant 
Notes / Action Taken / 
Corrective Action 
Required 

4 Solid waste generation - Has the waste management plan and the application 
of the waste management hierarchy implemented? 

- Are suitable collection points in place for waste 
collection at the factory? 

- Is waste collected regularly and transported 
correctly? 

- Is hazardous waste such as waste oil/lubricant stored 
in a hazardous waste storage area and disposed of by 
accredited hazardous waste handlers such as Rent A 
Drum? 

- SHE Representative, 
and 

- General Manager 

Yes  No  N/A   

5 Lighting  - Are energy-efficient light bulbs installed?  
- Is unnecessary lighting avoided where possible? 
- Are lights switched off at night? 

- SHE Representative, 
and 

- General Manager 

Yes  No  N/A   

7 Air Emissions - Are the dust extractors cleaned regularly? 
- Are vehicles serviced regularly to reduce emissions?   
- Is there dust monitoring system in place? 

- SHE Representative Yes  No  N/A   

8 PPE - Are personnel wearing the correct PPE? 
- Is PPE in good condition? 
- Are there any complaints on the health of employees 

- SHE Representative Yes  No  N/A  
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APPENDIX D - COMPLAINTS REGISTER TEMPLATE 
 

NAME CONTACT 
DETAILS 

DATE AND 
LOCATION 

OF 
COMPLIANT 

NATURE OF 
COMPLIANT 

ACTION 
TAKEN TO 
RESOLVE 

NOMINATED 
PERSON TO 
RESOLVE 

ISSUE 
(Signature) 

DATE OF 
RESOLUTION/ 
CLOSED OUT 
COMPLAINT 
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APPENDIX E - MONTHLY INTERNAL COMPLIANCE CERTIFICATE 
FOR THE PERIOD ………… TO ………… 

 

MANAGEMENT REPRESENTATIVE: SIGN: 

  

SHE Representative: SIGN: 

  

  

Date of Submission:  

  

Key activities on site during the month:  

  

  

  

  

  

  

  

NON-CONFORMANCE:  

  

Area of activity:  
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Reason:  

  

  

  

  

  

Responsible party:  

  

  

  

Results:  

  

  

  

  

  

  

  

  

 

 

Correction action taken:  
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Intended follow-up:  

  

  

  

  

  

  

  

  

GOOD PERFORMANCE: 

  

Description of activity or action in which the area/person went beyond compliance towards responsible care for 
the environment:  
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ADDITIONAL COMMENTS: 
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APPENDIX B - NON-TECHNICAL SUMMARY 

 
  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ECC-99-313-NTS-03-C 

NON-TECHNICAL SUMMARY 

TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE ORANJEMUND 

BORDER TO THE NAMZINC REFINERY, IN THE !KARAS REGION, NAMIBIA  

 

PREPARED FOR 

SKORPION ZINC (NAMZINC) (PTY) LTD 

 

DECEMBER 2020



  
 

NON-TECHNICAL SUMMARY 
SKORPION ZINC (NAMZINC) (PTY) LTD   

 

DECEMBER 2020  PAGE 2 OF 7 
ECC DOCUMENT CONTROL: ECC-99-313-NTS-03-C 

NON-TECHNICAL SUMMARY 
TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE 

ORANJEMUND BORDER TO THE NAMZINC REFINERY,  

 IN THE !KARAS REGION  

1 PURPOSE OF THIS DOCUMENT 

The purpose of this Non-Technical Summary 
(NTS) is to provide Interested and Affected 
Parties (I&APs) a background to the proposed 
project and to invite I&APs to register as part of 
the Environmental Social Impact Assessment 
(ESIA) process.  

The proposed project involves the transportation 
of zinc sulphide (ZnS) concentrate from the 
Oranjemund border to the Namzinc refinery 
operated by Skorpion Zinc (Namzinc) (Pty) Ltd.  

Through registering for the project, all I&APs will 
be kept informed throughout the ESIA process, 
and a platform for participation will be provided 
to submit comments / recommendations 
pertaining to the project. 

This NTS includes the following information: 
- The proposed project and location; 
- The necessity of the project, benefits or 

adverse impacts anticipated; 
- The alternatives to the project that have 

been considered and assessed; 
- How the ESIA process works; 
- The public participation process and how to 

become involved; and 
- Next steps and the way forward. 

2 DESCRIPTION OF PROPOSED 
PROJECT 

2.1 BRIEF INTRODUCTION 
Environmental Compliance Consultancy (ECC) has 
been engaged by the proponent Skorpion Zinc 
(Namzinc) (Pty) (Ltd) to undertake an ESIA and an 
Environmental Management Plan (EMP) in terms 
of the Environmental Management Act, 2007 and 
its regulations. An environmental clearance 

application will be submitted to the relevant 
competent authorities; the Ministry of Works and 
Transport (MWT) and Ministry of Environment, 
Forestry and Tourism (MEFT). 

2.2 LOCATION 
Skorpion Zinc (Namzinc) (Pty) Ltd proposes to 
transport the concentrate of ZnS into Namibia via 
the Oranjemund border to the Namzinc refinery, 
on a route distance of 105 kilometres. The 
location is shown in Figure 1. 

2.3 WHAT IS PROPOSED  
The primary source of zinc is the mineral 
sphalerite (ZnS), which is the source of about 90% 
of zinc produced today; zinc can also be 
recovered from six additional minerals. The 
primary uses of zinc are as a protective coating 
for steel (galvanizing), as alloys in die casting, as 
an alloying metal with copper to make brass and 
bronze, and in chemical compound s (e.g., zinc 
oxide) in rubber and paints.  

Namzinc proposes to transport the concentrate 
of ZnS, as such they will operate the program, 
manage the contractors and ensure that norms of 
Health, Safety and Environment are met. 

2.4 WHY IS THE PROJECT NEEDED 
Skorpion Zinc (Namzinc) intends to transport zinc 
sulphide concentrate, which would promote and 
increase the operations and lifespan of Skorpion 
Zinc, contributing to the national and local 
economies as well as for skill transfer to locals. 

2.5 OPERATION PHASE 
The proposed project involves the transportation 
of zinc sulphide concentrate. The following are 
envisaged during the proposed project:   
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- The proposed modifications to the 
Skorpion Zinc refinery will enable the 
treatment of zinc sulphide (ZnS) 
concentrate, which Namzinc intends to 
transport from their Vedanta’s sister 
company Black Mountain Mining’s 
Gamsberg Mine (operating zinc/lead 
mine & concentrator) in the Northern 
Cape, South Africa. 

- The concentrate of zinc sulphide will be 
transported into Namibia via the 
Oranjemund border to the Namzinc 
refinery, on a route distance of 105 
kilometres. Approximately 314 000 
tonnes / annum of ZnS concentrate, with 
50% zinc content, is proposed to be 
trucked via interlink trucks.  
.
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FIGURE 1 – LOCATION MAP OF THE PROPOSED PROJECT 
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2.6 POTENTIAL IMPACTS OF THE PROJECT 
2.6.1 SOCIO-ECONOMIC 
The potential social impacts are anticipated to be 
of low significance, and those that may transpire 
shall be confined, these potential impacts may 
include the following: 
- Minor disruption to the residents along the 

Orangemund to the Namzinc refinery route, 
including some increase in noise levels arising 
from vehicle use; 

- The potential to create jobs as a result of the 
project exist; and  

- There will be economic benefits due to 
increased investment and investor confidence 
in the Namibian mining and processing sector.  
 

2.6.2 ENVIRONMENTAL 
The potential environmental impacts are 
anticipated to be of minor significance, and those 
that may occur shall be contained, these 
potential impacts may include the following: 
- Potential contamination of soil and surface 

water, a spill containment plan shall be 
utilised and be in place at all times; and  

- Minor risk of loss of contaminant of 
hydrocarbon or chemicals from maintenance 
activities potentially leading to localised 
ground contamination; this aspect will be 
controlled at all times.   
 

3 CONSIDERATION OF 
ALTERNATIVES 

Best practice environmental assessment 
methodology calls for consideration and 
assessment of alternatives to a proposed project.   
 
In a project such as this one, it is difficult to 
identify alternatives to satisfy the need of the 
proposed project; the activities shall be specific 
to the proposed project. 
 
During the assessment, alternatives will take the 
form of a consideration of optimisation and 
efficiency to reduce potential effects e.g. 
different types of technology or operations, route 
access and exploration methods.   
 

4 THE ENVIRONMENTAL 
ASSESSMENT PROCESS 

This ESIA, conducted by ECC, is undertaken in 
terms of the Environmental Management Act, 
2007 and its regulations.  The process followed in 
this ESIA is set out in the flowchart in Figure 2. 
 

 
  
FIGURE 2 - FLOWCHART OF THE ENVIRONMENTAL 

ASSESSMENT PROCESS 
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4.1 SCREENING 
A review of the proposed project screening 
findings against the listed activities was 
conducted; the findings of which are summarised 
below. 

x The proposed project envisions the 
handling and transportation of zinc 
sulphide concentrate to the Namzinc 
refinery for processing. 
 

4.2 BASELINE STUDIES 
For the proposed project, baseline information 
will be obtained through desk-based studies and 
site verification.  
The ESIA will focus on the environmental 
receptors that could be affected by the proposed 
project. ECC will also engage with stakeholders, 
I&APs and the proponents to seek input into the 
assessment. 

4.3 IMPACT ASSESSMENT 
Impacts will be assessed using the ECC ESIA 
methodology. The ESIA will be conducted in 
terms of the Environmental Management Act, 
2007 and its regulations. ECC’s methodology for 
impact assessments was developed using IFC 
standards in particular Performance Standard 1 
‘Assessment and management of environmental 
and social risks and impacts’ (IFC 2012, 2017) and 
Namibian Draft Procedures and Guidance for 
ESIA and EMP (GRN, 2008) including international 
and national best practice with over 25 years of 
combined ESIA experience. 

4.4 ENVIRONMENTAL MANAGEMENT PLAN 
An EMP shall be developed for the proposed 
project setting out auditable management 
actions for the project to ensure careful and 
sustainable management measures are 
implemented for their activities in respect of the 
surrounding environment and community. 

4.5 PUBLIC PARTICIPATION AND 

ADVERTISING 

Public participation is an important part of the 
ESIA process; it allows the public and other 
stakeholders to raise concerns or provide 
valuable local environmental knowledge that can 
benefit the assessment, in addition it can aid the 
design process. This project is currently at the 
scoping phase and public participation phase.  
  
At this phase ECC will perform the following:  
- Identify key stakeholders, authorities, 

municipalities, environmental groups and 
interested or affected members of the public, 
hereafter referred to as I&APs 

- Distribute the NTS for the proposed project 
(this document) 

- Advertise the environmental application in 
two national newspapers 

- Place notices on-site at or near the boundary  
- If required host a public meeting to 

encourage stakeholder participation and 
engagement, and provide details of issues 
identified by the environmental practitioner, 
stakeholders and I&APs 

- Record all comments of I&APs and present 
such comments, as well as responses 
provided by ECC, in the comments and 
responses report, which will be included in 
the scoping report that shall submitted with 
the application, and 

- Circulate I&AP comments to the project team 
for consideration of project design. 

Comments must be submitted in writing and can 
be emailed using the details in the contact us 
section below.  

CONTACT US 
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We welcome any enquiries regarding this 
document and its content. Please contact: 

Environmental Compliance Consultancy 

(ECC) 

info@eccenvironmental.com 

Tel: +264 816 697 608 

www.eccenvironmental.com 

At ECC we make sure all information is easily 
accessible to the public.  

Follow us online to be kept up to date:  

 

     

mailto:info@eccenvironmental.com
http://www.eccenvironmental.com/
https://eccenvironmental.com/
https://www.facebook.com/environmentalECC/
https://twitter.com/ECCEnvironment
https://www.instagram.com/eccenvironmental/
https://www.linkedin.com/company/environmental-compliance-consultancy/about/
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APPENDIX C - EVIDENCE OF PUBLIC CONSULTATION  

The following was advertised in the ‘Republikein, Sun, and Allgemeine Zeitung’ newspapers on the 10th 
February 2021.  
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The following was advertised in the ‘Republikein, Sun, and Allgemeine Zeitung’ newspapers on the 17th 
February 2021. 

 

WEDNESDAY 17 FEb r u Ar Y 20 21Market  Wat ch8

VACANCY: 

PASTOR – EMMANUEL CHURCH WINDHOEK

We are creating a position for a full time Pastor in our church for 
the following functions:

- Actively participate in the establishment and development of new and existing 
churches in the Emmanuel Kingdom Missions Network.

- Develop and ensure good fina nci a l and governance policies and procedures 
in all the churches.

- Work with church leaders on income-generating projects as well as to ensure 
accurate and timely fina nci al  reporting and accountably.

- Oversee and lead internal ministries as agreed upon. 
- Function as a member of the pastoral staff performing baptism services, 

weddings, funerals, hospital visits, etc. 
- Participate in and serve at Sunday meetings as well as prayer and other 

special and/or important meetings during the week
- Preach/teach on different occasions as opportunity is given
- Participate in connecting with firs t  time visitors, those who want to become 

members, join e-groups, become involved etc.
- Provide pastoral care for those in need of prayer , visitation or general follow-

up.

Requirements:

- Be a born again Christian who is baptised as a believer and fill ed  with the Holy 
Spirit.

- Be a member or prepared to become a member of the Emmanuel Church 
Windhoek. (references from former and current spiritual leaders will be 
required).

- Active participation in the program and life of the Church.
- Must have strong leadership and managerial abilities and experience and be 

able to relate multi-culturally and cross-generationally . 
- Must be above reproach in the areas of honesty, personal integrity, and work 

ethic.
- Should be able to preach, teach and train others.
- Must have good organizational and administrative skills with an eye for detail.
- Should be willing to travel to other churches in Namibia.
- Relevant and recent experience in the areas specified  above and evident fruit 

of ministry.
- Grade 12.
- Degree in Theology and/or Accounting and willingness to study.
- We are looking for someone that understands and personally holds to the 

doctrine held by Emmanuel Church Windhoek and the AFM of Namibia as a 
whole.

Only candidates who meet the above specified  requirements needs to apply in 
writing to the following address: lizemari@emmanuelwhk.com  

Closing date of applications is Thursday 25 February 2021.

ARTISAN: ELECTRICIAN

An excellent career opportunity exists for interested and qualified candidates 
to apply for the above-mentioned position at Feedmaster (Pty) Ltd, Okapuka.

PRIMARY PURPOSE OF THE POSITION
This position is responsible for the maintenance and r epair of all Electrical equipment on the 
Feedmaster Okapuka pr emises       

KEY FUNCTIONS AND RESPONSIBILITIES
•   Electrical and electronic maintenance of all relevant equipment.  
•   Fault finding and rectification on all relevant equipment.  
•   Provision of standby service on 24 hours, seven days a week basis.  
•   Compilation, acquisition, maintenance and updating of all electronic and electrical 
    documentation.  
•   Organisation and control of spare parts procurement and stores.  
•   Organisation and maintenance of hardware and software documentation archives. 
•   Definition and updating of maintenance and documentation systems and standards,
    as well as equipment standards.
•   Adhere to Health, Safety and Environmental Policies as laid down by law and the company.
•   Always wear proper and clean PPE as prescribed by the company.  
•   Work area/workbench must be cleaned when job is completed.  
•   Timeously attending to call-outs.  
•   On time reporting/feedback on call-out if any occurred.  
•   Performing of additional tasks as and when required and performing it to best of ability 
    and according to company standards and procedures.   

MINIMUM REQUIREMENTS/QUALIFICATIONS & EXPERIENCE FOR THIS POSI TION
•   S3/T4 (NTD – National Technical Diploma) 
OR     
•   Recognized equivalent tertiary qualification in the field of electronic/electrical or 
    instrumentation engineering
Other: 
•   Knowledge of PLC and SCADA systems is a prerequisite Hands-on experience in such
    systems will be an added advantage.
•   Working knowledge of Windows based office systems such as Excel, Word, and Outlook.  
•   Namibian citizen OR eligible to become a Namibian citizen
•   Willing to work overtime and weekends
•   Valid Driver’s license
•   Willing to fulfil standby duties
                                                                                    

Feedmaster (Pty) Ltd is an equal opportunity employer.
CV’S WITH FULL DETAILS SHOULD BE FORWARDED TO:

E-mail: hr2@namibmills.com.na   (not larger than 2MB)

SUBJECT LINE FOR APPLICATIONS SHOULD BE:  
FMP005– ARTISAN: ELECTRICIAN (OKAPUKA)

ONLY APPLICATIONS WITH THIS SUBJECT LINE WILL BE CONSIDERED.

ONLY SHORTLISTED CANDIDATES WILL BE CONTACTED FOR INTERVIEWS

CLOSING DATE FOR APPLICATIONS: FRIDAY, 19 FEBRUARY 2021

C/o Dortmund street and Iscor street  P.O. Box 20276  Windhoek Namibia
Tel: +264 61 290 1300 
www.feedmaster.com.na – info@feedmaster.com.na
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NOTICE OF AN ENVIRONMENTAL ASSESSMENT & PUBLIC PARTICIPATION PROCESS FOR THE 
ZINC SULPHIDE AND SULPHURIC ACID TRANSPORTATION AND STORAGE FACILITY, IN THE 

!KARAS REGION, NAMIBIA  
 
Environmental Compliance Consultancy CC (ECC) hereby gives notice to the public that an application for an 
environmental clearance certificate in terms of the Environmental Management Act, No. 7 of 2007 will be made 
as per the following: 
 
Applicant:   Skorpion Zinc (Namzinc) (Pty) Ltd 
Environmental Assessment Practitioner (EAP): Environmental Compliance Consultancy 
Location:   !Karas Region, Namibia 
 
Proposed Project Activity:  The proponent, Skorpion Zinc (Namzinc) (Pty) Ltd, propose to transport 314 000 

tonnes of Zinc Sulphide concentrate from their sister company Black Mountain Mining (Pty) Ltd, in South Africa 

for processing at their Namzinc refinery located in Rosh Pinah, Namibia. 

 

The processing of this material will produce 75 000 tonnes of industrial sulphuric acid, that would then be 

transported within Namibia to local consumers, and to the Skorpion Zinc warehouse at the Port of Lüderitz for 

export.  Within the existing warehouse at the port, a storage facility will be constructed to store 15 000 tonnes of 

sulphuric acid.  

 
ESIA Project Details: Three Environmental and Social Impact Assessments (ESIA) will be undertaken for this 

project due to the different materials being stored and transported, and due to the geographical extent of the 

three project areas.  The three ESIAs that will be conducted are:  

 

1. Transportation of zinc sulphide concentrate from the Oranjemund border to the Namzinc refinery, in the 

!Karas Region, Namibia; 

2. Transportation of industrial sulphuric acid from the Namzinc refinery, within Namibia to local consumers, 

and to the Skorpion Zinc warehouse at the Port of Lüderitz, in the !Karas Region, Namibia; and 

3. The construction of a bulk storage and handling facility for industrial sulphuric acid at the Skorpion Zinc 

warehouse at the Port of Lüderitz, in the !Karas Region, Namibia. 

 
I&APs Registration: The purpose of the review and registration period is to introduce the proposed project and to 

afford Interested and Affected Parties (I&APs) an opportunity to register and comment on the Non-Technical 

Summary (NTS), to ensure that potential issues and concerns are brought forward, so that they can be considered 

and assessed during the impact assessment process.    

 

The registration period is effective from 10 to 24 February 2021. 
I&APs and stakeholders are required to register for the project at: https://eccenvironmental.com/projects/  

 
The team at ECC will then maintain contact with all registered I&APs to engage and to keep them informed as the 

ESIA process develops. ECC will also provide registered I&APs input opportunities and review periods throughout 

the assessment process.   

 
Environmental Compliance Consultancy 
Registration Number: CC/2013/11404  
Members: Mr JS Bezuidenhout or Mrs J Mooney  
PO Box 91193, Klein Windhoek 

Tel: +264 81 669 7608 

E-mail: info@eccenvironmental.com 

Website: http://www.eccenvironmental.com 

Project ID: ECC-99-313-ADT-10-D 
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ALCOHOLICS

ANONYMOUS

NAMIBIA

If you want  
to drink,  

that’s your  
business.

If you want  
to stop,  

that’s ours.

Windhoek:
081 325 6144

Swakopmund:
081 243 2649

E-MAIL:
alcoholicsanonymousna@gmail.com
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APPENDIX C.1 - SITE NOTICES AND STAKEHOLDERS LETTER  

 
 
 
 
 
 
 
 
 
 
 
Boundaries of the Port of Lüderitz 

 
 
 
 
 
 
 
 
 
 
 
Near by the Engine service station in 
Rosh Pinah 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Near by the boarder post in Oranjemund 
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Environmental Compliance Consultancy website: 
 www.eccenvironmental.com 
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APPENDIX D - CONCEPT NOTE, DESIGNS AND MODELLING  



 

THIS DRAWING IS THE PROPERTY
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Typical Typical Typical
min max Analysis

Zn 48.00 % 54.00 % 50.00 % 53 100 100
Pb 0.10 % 1.00 % 0.50 % 38 100 100
Cu 0.20 % 1.00 % 0.3 % 32 99.7 100
Fe 9.00 % 11.00 % 10.00 % 25 96.8 99.8
Mn 2.00 % 4.50 % 3.50 % 20 90 98.3
Cd 0.10 % 0.30 % 0.10 % 16 79.1 93.3
S 29.00 % 34.00 % 31.00 % 10 53.3 70.8

SiO2 0.50 % 3.00 % 3.00 % 7 38.6 52.9
Al2O3 0.30 % 1.00 % 0.57 % 5 29.1 39.7
CaO 0.10 % 0.50 % 0.08 % 3 18.9 24.1
Mg 0.02 % 0.10 % 0.03 % 2 13.5 16.3
Na 0.01 % 0.20 % 0.03 % 1 8.8 10.6
K 0.05 % 0.20 % 0.10 % 0.5 6.4 9.2
C 0.00 % 0.50 % 0.20 % 0.25 3.5 6

O (**) 1.48 % 0.1 1.1 2.2
     (**) O excluding Al2O3-CaO-SiO2
Others 0.03 %

Cl 50 ppm 500 ppm 500 ppm
F 20 ppm 500 ppm 50 ppm
Ni 10 ppm 300 ppm 20 ppm
Co 10 ppm 200 ppm 10 ppm
Ag 0 ppm 20 ppm (**)
As 20 ppm 100 ppm (**)
Au (**)
Ba 10 ppm 50 ppm (**)
Bi 0 ppm 50 ppm (**)
Ce 0 ppm 20 ppm (**)
Cr 10 ppm 100 ppm (**)
Cs 0 ppm 10 ppm (**)
Ga 0 ppm 100 ppm (**)
Ge 0 ppm 10 ppm (**)
Hf 0 ppm 5 ppm (**)
Hg 0 ppm 10 ppm 5 ppm
I 0 ppm 5 ppm (**)

In 0 ppm 50 ppm (**)
La 0 ppm 10 ppm (**)

Mo 0 ppm 20 ppm (**)
Rb 0 ppm 20 ppm (**)
Sb 0 ppm 40 ppm (**)
Se 0 ppm 40 ppm (**)
Sn 0 ppm 60 ppm (**)
Sr 0 ppm 20 ppm (**)
Ta 0 ppm 50 ppm (**)
Te 0 ppm 40 ppm (**)
Ti 0 ppm 60 ppm (**)
Tl 0 ppm 40 ppm (**)
Th 0 ppm 5 ppm (**)
U 0 ppm 40 ppm (**)
V 0 ppm 5 ppm (**)

100.90 %SUM all

GAMSBERG ZnS CONCENTRATE SPECIFICATIONS

ELEMENT ANALYSIS PSD

Concentrate range (*)
Size (micron)

Undersize cumulated (%)

Elements Typical min. Typical max.
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1 Executive Summary 

Lithon Mining Engineers (Pty) Ltd and Fischer Consulting Namibia (Pty) Ltd were appointed by Skorpion 
Zinc (Pty) Ltd to carry out an investigation in the handling, transportation and storage of the Zinc 
Concentrate to the new expanded refinery from Gergarub mine, RPZC mine, Black Mountain Mining, 
Gamsberg mine and the Ports of Luderitz and Walvis Bay, including the storage of the Zinc Concentrate 
in the harbour and unloading of the Zinc Concentrate from vessels.  It is required that a start-up phase 
and full production phase to be investigated to determine if there are possibilities to reduce operational 
expenditure while not at full capacity and delay capital expenditure and therefore reduce cost per ton in 
the start-up period. 

The study has identified various possible transfer modes, routes and methods for transferring, storing and 
loading of zinc at the mines and ports.  All the alternatives were analysed and communicated with 
stakeholders, to ensure all the stated assumptions were possible.   

This document highlights the operational and functional aspects of the possible logistical alternatives 
identified as options for the transfer of zinc.  These alternatives will be evaluated by use of a trade – off 
and modelling studies, to identify the option with a combination of the lowest cost and most functional, 
reliable, available and maintainable operations.  The optimal supply chain will then be recommended and 
evaluated and described in further detail in the final report. 

The selected logistical solution is a combination of the lowest cost and most functional, reliable, available 
and maintainable operations.  The preferred and recommended supply chain ranked from lowest to 
highest cost per ton stands to be: 

1. An owner operated trucking solution to move material from Gergarub mine to the Skorpion Zinc 
Refinery and from Rosh Pinah Zinc Corporation to the Skorpion Refinery.  The truck should be a 
44 ton capacity construction tipper, which reduces operating hours, trips, manpower requirements 
and the need for an additional truck for contingency.  The truck should be loaded with a front end 
loader. 

2. An outsourced 3PL trucking operation should be implemented to transport zinc concentrate 
between Ludertiz and the Skorpion Zinc Refinery.  The ship off-loading at Luderitz should be 
performed by two 6 m2 grabs operated from the vessel’s on-board cranes.  The cranes should 
dump the zinc into two 35 m2 hoppers on the berth.  Haulage vehicles will receive the zinc via the 
hopper discharge regulator and move the zinc to the warehouse (currently the sulphur 
warehouse).  The current the sulphur warehouse has adequate storage capacity of 50 000 t, for 
zinc concentrate, to ensure a balanced operation of 100 ktpa.  The trucks should be loaded with a 
front end loader. 

3. An outsourced 3PL trucking operation should be implemented to transport zinc concentrate 
between Black Mountain Mining and the Skorpion Zinc Refinery via Oranjemund border post.  
The trucks should be loaded with a front end loader. 
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2 Project Introduction 

This document forms part of the definitive feasibility study of the logistical supply chain from 4 different 
mines and two different ports to the proposed expanded refinery for the Skorpion Zinc Refinery 
Expansion Project. 

2.1 Purpose 

The purpose of this concept logistical solution report is to present the recommended possible interim and 
permanent logistical solutions as well as summarising the findings of the financial cost comparison. 

2.2 Project Background 

The purpose of the Logistic Study for Skorpion Zinc (Pty) Ltd is to carry out an investigation and feasibility 
study on the handling and transportation of zinc concentrate from 4 different mines, namely RPZC, 
Gegarub, Black Mountain and Gamsberg, and two different ports, namely Luderitz and Walvis Bay as part 
of the Definitive Feasibility Study (DFS) currently being done for the Project.  Lithon Mining Engineers 
(Pty) Ltd and Fischer Consulting Namibia (Pty) Ltd were appointed by the Client to carry out an 
investigation.  

Provision must be made for an interim solution that will be used while construction of the permanent 
solution is underway (refining of ZnO & ZnS).  The selection of the mode of transport will depend on the 
acceptability of the mode for all stakeholders involved and different options must be presented for this 
reason to allow for deliberation. 
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3 Scope 

The scope of the feasibility study is to identify and evaluate the alternative options accessible for material 
handling, transportation, buffer storage and ship un-loading of the zinc concentrate product from the 
mines or port to the refinery plant and to provide an estimated of associated cost. 

The conceptual designs aim to minimise the capital and operational expenditures, but also to provide a 
functional solution to ramp up the production.  Risks associated with the logistics project implementation 
and operations are also identified and evaluated. 

The scope of the study includes estimate of capital and operational costs for the conceptual logistical 
solutions. 

3.1 Parameters and Exclusions 

Conceptual design of the following sub areas of the logistical component: 

x REF1 – Product Transfer System (Logistics) 
x REF2 – Product Un - Loading Facility & Storage (Port)  

A meeting between Fischer Consulting and Skorpion Zinc took place on the 8th of January 2014 at the 
mine site.  The following parameters were discussed: 

x Tonnages required to meet desired output 
o Desired output from refinery: 150 – 200 kt final product 
o Zinc concentrate: 50% concentrate (conversion ratio) 
o Required Zinc concentrate input: 300 – 400 kt 

x Tonnages Zinc concentrate available from each mine 
o Gergarub: 110 – 150 kt 
o Black mountain Mining: 55 kt 
o Gamsberg: 366 kt 
o RPZC: 110 – 150 kt 
o Open market: 0 – 310 kt 

x Storage 
o Storage at Luderitz and Walvis Bay port will be evaluated 
o Intermodal storage on route to the Skorpion Zinc refinery will be evaluated 
o Storage at mine origin and at the Skorpion Zinc refinery will not be evaluated and 

considered efficient 
x Analysis increments 

o A sensitivity analysis will be performed on the tonnages moved from each location in 
order to find points where the dynamics of the supply chain changes and causes the 
selected method of transfer to be sub optimal.  This is also known as a break point 
analysis. 

The following actions are excluded from this report and project phase: 

x The NamPort tariff for use of the Port and its facilities has been used in this report but should not 
be included in any calculations, as it was advised by stakeholders and NamPort that special rates 
should be negotiated, which could be up to 30% less than the tariff used in this document.  The 
actual tariff per ton negotiated must be added to the cost per ton calculated in this study. 



SKORPION ZINC P301 FEASIBILITY STUDY – Refinery Conversion Project: Logistics 

 

© Fischer Consulting (Namibia) (Pty) Ltd Revision: 01 Page 4 of 50 
Lithon Mining Consultants (Pty) Ltd 

x The tariffs and taxes of importing zinc from South Africa or an international destination are also 
not included in the study.  The cost per ton can be added to the cost per ton calculated in this 
study. 

x Discussing an agreement with RPZC regarding incorporation and takeover of their storage 
operations.   

x Discussing an agreement with TransNamib regarding incorporation of any Skorpion Zinc rail 
operations into the current system.  Only initial discussions and consultations where held with 
TransNamib to establish core operating parameters and requirements. 

x Assessment of environmental and social impacts caused by the transfer system. 
x Evaluations and recommendations of supplier specific equipment are limited to a conceptual level 

and all quotations, except if stated otherwise, are at the conceptual level. 
x Maritime charges and shipping charges have been excluded from the analysis and should be 

added. 
x The structural capacity of the sulphur and ingot storage sheds in Luderitz were not analysed and 

assumed to be designed to take high loadings. 

3.2 Assumptions 

The assumptions listed below are applicable to the entire conceptual design of the transfer system and 
loading facility. 

x The product, Zinc Concentrate, has the following properties: 

o Colour: grey 

o Bulk Density: 2.4 t/m3 

o Solids SG: 3.9 

o Max Particle Size: Approx 150um 

o Moisture Content: 7% - 8% 

o Chemical reaction to water: None 

o Dust: below 5% moisture  
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4 Work Scheduling Outline 

The consultant aims to provide the following outputs at planned dates in accordance with the Main DFS 
Project Schedule: 

x Component 1 – Mobilisation of Consultant 

o Completed 

x Component 2 – Preliminary Investigations and Design 

o Completed  

x Component 3 – Identify and Compare Concept Logistical Solutions 

o Completed  

 

 
Figure 1: NamPort Walvis Bay 

  



SKORPION ZINC P301 FEASIBILITY STUDY – Refinery Conversion Project: Logistics 

 

© Fischer Consulting (Namibia) (Pty) Ltd Revision: 01 Page 6 of 50 
Lithon Mining Consultants (Pty) Ltd 

5 Stakeholders 

Lithon and Fischer Consulting have identified and established contact with various project participants 
and stakeholders while performing the study.  

5.1 Internal Stakeholders 

STAKEHOLDER PROJECT INTERFACE 

Skorpion Zinc Client 

SRK Lead Consultants 

Lithon Mining Engineers Professional Services 

q	

5.2 External Stakeholders 

STAKEHOLDER PROJECT INTERFACE 

Municipality of Luderitz Land and Services 

Municipality of Walvis Bay Land and Services 

NamPort Handling, Storing, and Loading Vessels, Export of product 

Grindrod Storage and Loading at WBBT 

Manica (& Woker Freight Services) Shipping Services 

TransNamib Transport of Product 

Roads Authority Road Services 
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5.2.1 Considerations of Transportation Alternatives 

5.2.1.1 Rail Transportation 

The transfer of zinc to the Skoprion Zinc refinery could include rail transportation as a method.  The 
current line between Aus and Luderitz is not in working condition.  The rail section between Aus (the 
closest bulk material transfer station and yard to Skorpion Zinc) and Keetmanshoop is in working 
condition.  There is not a rail line between Rosh Pinah and Aus, thus trucks must be used to transfer 
material between Rosh Pinah and Aus.  This switch between transfer methods could imply a high cost of 
additional equipment and additional material handling operations and more time used compare to using 
trucks as transfer method for the entire route.   

General comments regarding TransNamib’s operations; 

x Rail wagon loading capacity equals 44 tons per wagon, this is determined by maximum axle 
weight allowance – 16 ton per axle times 4 axles plus the weight of a wagon, 20 ton 

x A maximum of 21 wagons (length per wagon = 15m) with a 924 ton payload carrying capacity can 
be linked and would need to be drawn by two locomotives. 

x The railway line has capacity available since there are only two trains per day currently using the 
line – one in the morning and one in the afternoon.  

x The actual transport time together with the loading and unloading times will allow for the 
calculation of the duration of one round trip and subsequently the integration possibilities into the 
current rail schedule, but TransNamib is positive that it would be possible. 

x Coordination and synchronization of trains is governed by a radio system, not a signaling system. 

x TransNamib has a very limited fleet and cannot warrant that it will have spare wagons and 
locomotives available for the project. Wagons and locomotives may be purchased.  TransNamib 
will supply the specifications that the equipment must comply to. 

x TransNamib may have space available to accommodate an unloading facility for the wagons and 
possibly for a silo for material storage. A request can be made in writing, specifying the exact 
land requirement, after which they will confirm. 

x 24 hour per day operations are acceptable. 

x The Port expansion planned by NamPort is being revised by the Port engineer and the location of 
the railway lines in Port could be affected.  

x Transport by rail into the Port is acceptable to the Municipality since it would cause the least 
disruption.  A request was made that operating hours should take place outside of peak traffic 
hours as far as possible. 

5.2.1.2 Truck Transportation 

Road infrastructure in the southern part of Namibia is of good quality but there are very few tar roads, 
thus creating some limitations which may have an impact on the shortest route to Rosh Pinah from South 
Africa.  The Orange River crossing at Oranjemund has a capacity of 58 ton, but Namdeb prohibits the use 
of the route for heavy vehicles due to historical reasons and maintenance agreements for the gravel road 
through the spergebied.  The gravel road linking the C13 just south of Rosh Pinah and Oranjamund is 
currently being upgraded and will be tarred.  The upgrade is expected to take up to 2 years.  The road 
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through the Fish River Canyon park is also not a sustainable option as the road is a gravel road winding 
through the canyouns along the Orange River between Rosh Pinah and Ausnekers and is damaged by 
floods almost every rainy season which will prevent heavy trucks to safely use the road.  All other options 
will be investigated. 

General comments regarding Trucking operations 

x It is preferable to not use the road between Aus and Luderitz after dark, due to the large amount 
of wild animals that live in the spergebied.  There are no fences along this road. 

x Any spillages from trucks must be prevented. 

5.2.1.3 Conveyor Transportation  

The following comments were made regarding conveyor transportation: 

There are three main types of conveyor systems, listed below, which can be used to handle bulk material.  
Only belt and pipe conveyors were evaluated for the transfer option between Gergarub and the Skorpion 
refinery. 

x Pneumatic Conveyor 

Pneumatic Conveying is not possible for large distances.  The maximum distance for a 
pneumatic system is 2 km, but it is more costly than a conventional conveyor system and 
the maximum throughput is only in the order of 10 t/h.  Thus a pneumatic conveyor is not 
feasible due to high cost, low throughput and pneumatic technology limitations. 

x Belt Conveyor 

A conventional trough conveyor system cannot follow low radius curves, unless it is split 
up into two or more conveyor belts.  This adds additional cost as it doubles the amount of 
drive pulleys and other critical designs needed.  Very high throughput can be achieved 
with this type of conveyor. 

x Pipe Conveyor  

A pipe conveyor is a variation of a conventional belt conveyor, but the belt is folded into a 
pipe form.  Thus material transported by use of a pipe conveyor is completely enclosed in 
the conveyor belt.  This has several benefits: 

o environmental pollution is minimised as dust generation and en route spillage are 
eliminated; 

o the product is protected from outside contamination; and 

o pipe conveyors can cover steep inclines and bends. 

x It is recommended that a report from the CSIR on the corrosive nature of the coast of Namibia be 
studied, since it is one of the most corrosive environments known and a natural acid rain occurs 
in some parts.  This will have an impact on all port material handling equipment and operations.
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6 Product Transfer System (Area REF1) 

This section focuses on the loading operations at the mines/ports, the transport method to the refinery 
and the unloading of the product at the refinery.   

The following alternative routes where investigated:  

x From Gergarub 
o Via the existing road from mine to plant, bulk or containerised 
o Via a conveyor system from mine to plant, belt or pipe conveyor 

x From RPZC 
o Via the existing road from mine to plant, bulk or containerised  
o Via a conveyor system from mine to plant, belt or pipe conveyor 

x From Black Mountain/Gamsberg 
o Via the existing road from mine to plant, bulk 

� Road options include, via Springbok and Keetmanshoop or via Oranjemund or 
other feasible routes 

o Via a road rail link, containerised or bulk 
� Use of road from the mine to Lus 10, then rail via Upington to Aus and then road 

freight again from Aus to the plant 

o Via road rail link, containerised or bulk 

� Use of road from mine via Veloorsdrift/Onseepkans border post to Karasburg, 
then rail to Aus and road freight again from Aus to the refinery 

x From Luderitz 

o Via the existing road through Aus, bulk or containerised 

o Via a road rail link, containerised or bulk 

� Use of rail from port to Aus, then road transport from Aus to the plant 

The following transfer options were identified following the initial investigations and inception report: 

x From Gergarub 

o Transfer Option 1: Conveyor system.  An 8.3 km long system along the road corridor 
between Gergarub and Skorpion Zinc, with an average capacity between 50 t/h to 
150 t/h. 

o Transfer Option 2: Road freight system.  Tipper trucks shuttling between the mine and 
the refinery 

x From RPZC 

o Transfer Option 3: Road freight system.  Tipper trucks shuttling between the mine and 
the refinery 

x From Black Mountain/Gamsberg 

o Transfer Option 4: Bulk road/rail freight system.  A 21 car, 1 locomotive system shuttling 
between the Karasburg and Aus.  With road transfer between the mine and Karasburg 
and Aus and the refinery 
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o Transfer Option 5: Road freight system.  Tipper trucks shuttling between the mine and 
the refinery via Oranjemund. 

x From Luderitz 

o Transfer Option 6: Road freight system.  Tipper trucks shuttling between the port and the 
refinery via Aus. 

o Transfer Option 7: Containerized/bulk rail/road freight system via Aus 

� The containerised option is only viable, for low volume or a restriction on bulk 
capacity within the port.  Transferring containers to Port by road may be viable, 
but tipper trucks are preferred if road freight is to be used. 

x From Walvis Bay 

o Transfer Option 8: Road freight system.  Tipper trucks shuttling between the port and the 
refinery via Okahandja and Keetmanshoop 

o Transfer Option 9: Bulk rail/road freight system via Okahandja and Keetmanshoop 

 

6.1 Loading at Mine/Port 

Zinc Concentrate will be reclaimed from the dry bulk storage area via a front end loader (FEL) and 
dumped onto a short conveyor system which will feed to a loading system which is a hopper suspended 
above a loading bay or the FEL will load vehicles directly.  

6.1.1 Feeding the Conveyor Transfer Node 

Referring to transfer option 1, the main conveyor linking the Gergarub mine and refinery will be fed 
directly from the FEL and hopper system.  

6.1.1.1 Infrastructure 

The loading equipment needed for this design is minimal, only a transfer box, which should be located 
directly next to the storage shed.  The transfer box funnels the Zinc Concentrate feed from the FEL onto 
the conveyor system.  A FEL system is the most effective method of loading concentrate of a low to 
medium volume. 

6.1.1.2 Operations 

The conveyor system is loaded directly from the dry bulk storage at a rate of between 50 t/h and 150 t/h. 

6.1.2 Tipper Truck Loading Operation 

Referring to transfer options 2, 3, 5 & 6 trucks will be loaded directly via either a short conveyor feed from 
the dry storage or front end loaders. 

6.2 Mine/Port to Refinery Transport Logistics 

The logistic system will transport the Zinc Concentrate from the Plant to the storage location in the Port. 
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6.2.1 Conveyor System 

With regard to transfer option 1: 

6.2.1.1 Pipe Conveyor  

A pipe conveyor is a variation of a conventional belt conveyor, but the belt is folded into a pipe form.  
Thus material transported by use of a pipe conveyor is completely enclosed in the conveyor belt.  This 
has several benefits: 

x environmental pollution is minimised as dust generation and en route spillage are eliminated; 

x the product is protected from outside contamination; and 

x pipe conveyors can cover steep inclines and bends. 

Pipe and normal belt conveyor are very capital intensive and should thus be carefully evaluated to 
determine the appropriateness of the application to the scenario. 

6.2.1.1.1 Infrastructure 

The conveyor system will run for an approximate distance of 8100m, it will pass underneath 1 road.  The 
conveyor can either be on ground level or 2m above ground level on trestles.  Since the cost of the 
trestles is less than 1% of the conveyor system’s total cost, it is preferred to put the system on trestles to 
avoid moving dunes and sand contaminating the system.  The system should be fenced to keep 
trespassers out. 

6.2.1.1.2 Operations & Capacity 

The conveyor system’s designed throughput rate is 100 t/h thus at 150 ktpa the system will be 
transferring Zinc Concentrate for only 62.5 days per year, and the system has a spare capacity if of 75% 
if 10% of the time is allowed for maintenance and contingencies.   

The conveyor capacity of 100 t/h was chosen to accommodate a combined operation where a trucks 
transferring zinc to the refinery, possibly from RPZC, Black Mountain/Gamsberg or Luderitz will dump the 
zinc into a hopper transfer box at Gergarub.  This would be more cost effective because the additional 
cost to the conveyor system is not significant for the range of 50 t/h to 150 t/h.  With the additional 
capacity it will also not be required to employ a dedicated operator and it will allow room for expansion, 
preventative maintenance and most important of all, eliminate the requirement to have a spare belt of 
minimum 4 km long or 25%. 

The conveyor system is operated from a control room, by one operator.   



SKORPION ZINC P301 FEASIBILITY STUDY – Refinery Conversion Project: Logistics 

 

© Fischer Consulting (Namibia) (Pty) Ltd Revision: 01 Page 12 of 50 
Lithon Mining Consultants (Pty) Ltd 

 
Figure 2: Overland Conveyor System 

6.2.2 Train Transportation 

Referring to transfer option 4, 7 & 9, where the Zinc Concentrate is transported from the Port of Luderitz 
or Walvis Bay or Black Mountain Mining by use road/rail logistics system.   

6.2.2.1 Rail Operating Providers 

TransNamib is the owner and operator of the rail line that runs between Aus and into NamPort Walvis 
Bay and shortly NamPort Luderitz.  Locomotives, wagons and train crews will be supplied by TransNamib 
as a 3rd party operator.  The terminal shunting services at NamPort will also be provided by TransNamib.  
TransNamib will also provide locomotive, wagon and infrastructure maintenance.  The main line between 
the refinery and NamPort is a single track, Cape gauge line.  There is a rail siding in Aus which was 
previously used by RPZC to load zinc and lead onto wagons by use of a FEL.  There is a bin for zinc and 
lead at the Aus rail yard.  There is enough room and siding for a high volume operation or high number of 
users.  The yard also has a 25 ton crane to handle containers.  The yard has accommodation facilities for 
the FEL operator and truck drivers.   

6.2.2.1.1 Maximum Tailing Load and Train Length 

According to TransNamib; 

x The maximum number of wagons that can be pulled by 2 locomotive is 21 wagons. 

6.2.2.1.2 Locomotives & Wagons 

TransNamib operates three types of bulk freight wagons, a flatbed, a flatbed with sides and a bottom 
dumper.  The bottom dumper wagon can currently only unload at the WBBT. 

Cost and procurement lead times have been supplied by TransNamib: 

x General Electric Locomotive US$ 2 250 000-00, Lead time 18 months (ex USA) 

x Container Wagons; Cost US$ 48 000-00, Lead time 6 months (ex China) 

x Flatbed Wagons with sides; Cost US$ 70 000-00, Lead time 6 months (ex China) 
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x Bottom Discharge Wagons; Cost US$ 80 000-00, Lead time 6 months (ex China) 

6.2.2.2 Transfer Option 4: Road Rail From Black Mountain Mining and Gamsberg via 
Onseepkans 

 

Rail distance: approximately 356 km 

Road distance: 382 km 

A side tipper truck operation (exactly like the current operation between BMM and Lus 10) will move zinc 
from BMM/Gamsberg to Karasburg via the Johan Conradie bridge at the Veloorsdrift/Onskeepskans 
border post. The border post is open between 08:00 and 16:30 and trucks will therefore need to be 
scheduled carefully. The route is 30 km longer than the current Lus 10 route, but the 30 km extra is tar 
road, thus reducing the impact on the vehicles compared to the gravel Lus 10 route.  At Karasburg the 
zinc will be stored along a rail siding in a concrete bin.  The zinc will be loaded onto trains with a FEL.  
The train will then travel to Aus where the zinc will be unloaded into a concrete bin where side tipper 
trucks will transfer zinc to the Skorpion refinery. 
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Figure 3: Abnormal Load Road Train - 67 Ton Capacity 

 

6.2.2.2.1 Transfer Option 4: Road Rail From Black Mountain Mining and Gamsberg via Kakamas 

 

Rail distance: approximately 701.7km 

Road distance: 361km 

Loads will be loaded onto side tipper trucks and transported from BMM and Gamsberg to Kakamas 
railway station along the N14 which is in good condition. The distance to Kakamas is 194km. At the 
railway station the loads will be loaded onto trains. The trains will travel to Ariamsvlei via Upington. There 
are currently two trains running from Upington to Ariamsvlei per week, one train every Tuesday and one 
train every Friday (both directions). At Ariamsvlei the locomotives will be changed, TransNamib couples 
loads destined for Namibia and pulls it into the Ariamsvlei yard. There are 6 lines at the Ariamsvlei 
station. 

From Ariamsvlei the train travels towards Seeheim and then to Aus where the load is offloaded onto side 
tipper trucks and transported to the refinery 166 km away. 
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6.2.2.3 Transfer Option 7: Road Rail from Luderitz  

 

Rail distance: approximately 167 km 

Road distance: 166 km 

The rail between Luderitz and Aus is currently not operational but construction has started and operations 
is expected to commence within the following two years. Once the rail has been repaired the Zinc will be 
loaded onto trains in the Luderitz harbour and transported to Aus where it will be offloaded. At Aus the 
Zinc will be loaded onto side tipper trucks using FELs and transported to the refinery 166km away. 
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6.2.2.4 Transfer Option 9: Road Rail from Walvis Bay Port 

 

Rail distance: approximately 1122 km 

Road distance: 166 km 

Zinc is to be loaded onto trains at the Walvis Bay harbour using FELs. The train travels north to 
Swakopmund, east towards Okahandja and then South to Keetmanshoop. From Keetmanshoop the train 
travels west to Aus where the Zinc is offloaded. At Aus the Zinc is loaded onto side tipper trucks and 
transported to the refinery 166 km away.  

6.2.3 Truck Transportation 

Referring to transfer options 2, 3, 5, 6 and 8 where the Zinc Concentrate is transported to the refinery 
through the use of tipper trucks. 

6.2.3.1 Transfer Option 2 & 3: Road freight system.  Tipper trucks shuttling between Gergarub, 
RPZC and the refinery 

The tipper truck service can be operated in house or could be provided by 3rd party operators.  The trade-
off study will give guidance on this matter but generally it is more of a strategic decision with factors such 
as maintenance and management issues.  The different trucks that will be investigated in the trade of 
study are:  

x Duel side tipper long haul interlinks with a capacity of 35 tons.  Trucks like these are currently in 
use between Rosh Pinah and Luderitz 

x Construction tipper trucks with a single bucket tipping to the back, with a capacity of 35 - 44 tons.  
Trucks like these are currently in use at the Skorpion tailings operations 
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x Abnormal road trains with a capacity of 67 tons.  Trucks like these are currently in use between 
Black Mountain and Lus 10 (on the Sishen line). 

Each truck has its own advantages and the optimal truck will be identified in the trade off study. 

6.2.3.1.1 Operations 

Once the trucks are loaded they will proceed from the mine to the refinery via the main road into town if 
coming from RPZC or directly via the road linking Gergarub to the refinery, A 24/7 operation will be 
considered, but will be considerate to the disturbance levels in town and will be avoided if possible.   A 
24/7 operation with operating weeks could reduce the cost of transportation as the 3rd party operator will 
require less trucks to move the Zinc Concentrate or he could use the trucks on other operations. 

6.2.3.1.2 Tariff 

The key driver of the tariff is the cost of diesel, as 25% of the tariff is related to diesel.  Thus as the price 
of fluctuates, so would the tariff.   

3rd party providers gave cost estimates of N$ 18 wet, per ton, and another N$ 15.50 wet, per km.   

6.2.3.1.3 Owner Operated 

For an owner operated transfer operation, there are two types of truck to consider for this type of 
operation; a side tipper interlink with a capacity of 35 ton and a construction tipper with a capacity of 44 
ton.  The costs of operating each of these vehicles for the transfer of zinc from Gargarub and RPZC to 
Skorpion refinery are shown below.  It is thus clearly visible that the construction tipper with its less costly 
fuel consumption and driver requirement is the better option to operate even with its large capital expense 
and hefty yearly license fee.   

These calculations are based on a 150 ktpa output from each, Gergurab and RPZC.  If the output is less 
per year (this will probably be the case in the start-up phase of Gergarub), the cost per ton will more or 
less remain inline, but only if the driver shifts and numbers are also reduced.   

The study has shown that exactly one truck will be 100% utilised for transferring the 150 ktpa output from 
each, Gergurab and RPZC.  If the output decreases from the mines, the cost per ton will increase due to 
fixed cost and underutilisation of the trucks.  A 44 ton construction tipper is recommended for the 
operation. 

Cost per truck per month Side Tipper Construction Tipper
Procurement cost: Truck 1,850,000.00     2,500,000.00                
Procurement cost: FEL 1,100,000.00     1,100,000.00                
Drivers cost per month 32,000.00           24,000.00                     
Truck Insurance 10,000.00           8,600.00                        
License 2,125.00             5,333.33                        
Fuel Cost 143,277.31        90,000.00                     
Maintenace 24,357.14           28,181.82                     
FEL Driver cost per month 32,000.00           24,000.00                     
FEL Fuel Cost 9,428.57             8,750.00                        
Contingency (tires, etc.) 12,659.40           3,777.30                        

265,847.43        192,642.45                   
3 Year Loan payment R 93,809.21 R 114,479.04
Total Cost pm 359,656.64        307,121.49                     
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Figure 4: Construction Tipper Truck - 44 Ton Capacity 

 

6.2.3.1.4 Cycle Time 

For planning purposes a cycle time of 45 minutes per truck from Gergarub and 75 minutes from RPZC 
was used.  The cycle time will also have an impact on the loading method and its capacity. 

6.2.3.1.5 Transfer Option 2: From Gergarub 

 

Distance: 8 km (16km cycle) 

Estimated driving time: 22.5 minutes 

Road Surface: Tar 
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This route is short and well maintained. 

 

6.2.3.1.6 Transfer Option 3: From RPZC 

 

Distance: 23 km (46 km cycle) 

Estimated driving time: 37.5 minutes 

Road Surface: Tar 

This route is short and well maintained. 

6.2.3.2 Transfer Option 5, 6 & 8: Road freight system.  Tipper trucks shuttling between 
BMM/Gamsberg, Luderitz or Walvis Bay and the Skorpion Zinc refinery 

The tipper truck service can be operated in house or could be provided by 3rd party operators.  The trade-
off study will give guidance on this matter but generally it is more of a strategic decision with factors such 
as maintenance and management issues.  The truck type that will be investigated in the trade of study is:  

x Duel side tipper long haul interlinks with a capacity of 35 tons.  Trucks like these are currently in 
use between Rosh Pinah and Luderitz 

Side tipper trucks are the most efficient truck type for long distance bulk material in South Africa and 
Namibia with a long proven track record. 

6.2.3.2.1 Operations 

Once the trucks are loaded they will proceed from the mine to the refinery via the main road into town if 
coming from RPZC or directly via the road linking Gergarub to the refinery, A 24/7 operation will be 
considered, border control office operating times have to be take into account an properly planned for.  A 
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24/7 operation with operating weeks could reduce the cost of transportation as the 3rd party operator will 
require less trucks to move the Zinc Concentrate or he could use the trucks on other operations. 

 
Figure 5: Side Tipper Truck - 35 Ton Capacity 

6.2.3.2.2 Tariff 

The key driver of the tariff is the cost of diesel, as 25% of the tariff is related to diesel.  Thus as the price 
of diesel fluctuates, so would the tariff.   

3rd party providers gave cost estimates N$ 15.50 wet, per km.   
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6.2.3.2.3 Via Oranjemund Border Control 

 

Distance: 454km 

Estimated driving time: 6 hours  

Road Surface: Tar and gravel 

The road infrastructure on this route is acceptable and mostly tarred. The limiting factors on the route are 
as follows: 

x A short section of the road between Oranjemund Border Control and the C13 is gravel but in 
good condition. It was said that the road will be tarred in the near future. 

x The single lane 0.94km Sir Ernest Oppenheimer Bridge at the Oranjemund Border Control has a 
capacity of 58ton. Upgrading the bridge to a dual lane is an option. 

x Occasional floods make the bridge at Oranjemund and riverine sections of the route unsafe. 
Once the floods subside the road is usually repaired relatively quickly by mines in the area. 
The flood level of February 2010 reached about 7 metres and was the highest level recorded at 
Noordoewer in 23 years. During 1974, the highest level in the Gariep River at Noordoewer 
reached 11.39 metres. Fourteen years later in 1988, the river again soared past the 11 metre 
mark and also over-flowed the bridge at Noordoewer. The bridge is approximately 11 metres 
high. 

x Time delay to cross border is expected to be between 30 and 120 minutes.  
x The Oranjemund border control is only open between 06:00 and 22:00 
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Figure 6: Sir Ernest Oppenheimer Bridge at Oranjemund 

6.2.3.2.4 Via Vioolsdrif & Fish River Canyon National Park 

 

Distance: 405 km 

Estimated driving time: 5 hours 48 minutes 

Road Surface: Tar and gravel 
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This route is the shortest of all options considered but not feasible due to the 83km of bad road condition 
through the Fish River Canyon National Park. At Aussenkehr the gravel road starts and follows the 
contours of the river up to the junction with the C13 towards Rosh Pinah.  Annual floods destroy the road 
and restoration work often takes months to complete. Other factors contributing to the unsuitability of the 
route are tight bends and narrow sections of the road through the park.  

Grape farmers in the area in conjunction with NamPort are discussing the feasibility of upgrading the road 
which could promote this route option. However, the route via Oranjemund is only 49km longer. The 
Vioolsdrift border post is open 24h per day. 

6.2.3.2.5 Via Vioolsdrif, Keetmanshoop & Aus 

 

Distance: 906 km 

Estimated driving time: 11 hours 7 minutes 

Road Surface: Tar 

This route option is the longest of all routes considered but consists of only tar road which makes it a 
reliable option and viable alternative in times of floods or road works on the other proposed routes. The 
route is very seldom affected by floods even at the Gariep river crossing. Vioolsdrif/Noordoewer is the 
major artery between South Africa and Namibia and frequented by many transporters. Operations at the 
border are efficient and long delays are unlikely. 
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6.2.3.2.6 Transfer Option 6: From Luderitz 

 

Distance: 291 km 

Estimated driving time: 3 hours 33 minutes 

Road Surface: Tar 

Zinc is loaded onto side tipper trucks at the port using FELs and transported along the B4 to Aus and then 
on the C13 to the refinery. The condition of both roads is good.  
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6.2.3.2.7 Transfer Option 8: From Walvis Bay 

 

Distance: 1272 km 

Estimated driving time: 13 hours 32 minutes 

Road Surface: Tar 

Zinc is loaded onto side tipper trucks at the port using FELs and transported along the B2 to Okahandja. 
The B1 is then travelled to Keetmanshoop followed by the B4 to Aus and the C13 to the refinery.  
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7 Product Unloading and Storage Facility at Port (Area 
REF2) 

This section focuses on the storage method used at NamPort Walvis Bay and the loading of ships. 

A sensitivity analysis will be performed on the tonnages moved from port to Skorpion in order to find 
points where the dynamics of the supply chain changes and causes the selected method of transfer to be 
sub optimal.  The tonnages required have a big impact on the port operations and storage requirements. 

7.1 NamPort Expansion Projects 

NamPort Luderitz is currently in the process of upgrading the port entrance and also building a new rail 
entrance and rail loading siding.  The envisaged siding will be located along the corridor between Insel 
Road and the fuel and zinc storage facilities.  It is unclear what type of material handling equipment will 
be installed, but it is assumed that the user will have to provide the equipment if it is specialised 
equipment.  The rail loading siding provides convenient access for Skorpion Zinc and RPZC to load 
product between their storage sheds and the train. 

NamPort Walvis Bay has indicated that they plan to build a new container terminal and that they plan to 
have the project completed in 2016 - 2017.  The plan also includes several other expansion projects 
within the Port to improve the flow of material and create additional storage space.   

The new container terminal will be constructed by dredging and dry laying an area of land at the southern 
end of the current bulk terminal.  The entire container terminal will be moved to the dry laid land and the 
old container terminal area will be made available as an extension of the bulk terminal.  The back 
entrance to the Port will be closed and NamPort is planning a new entrance at the current TransNamib 
railway entry point.  

7.2 Access to NamPort Luderitz & Walvis Bay 

Currently the Port of Luderitz has only uses one access road to the bulk terminal which is also the port 
main entrance.  There is no rail entrance to the port currently, by NamPort is planning to build the rail 
entrance late in 2014 or 2015 as the line between Aud and Luderitz nears completion. 

Currently the Port of Walvis Bay has two access roads to the bulk terminal.  The first is the main entrance 
of the Port on the container terminal side, the second is the so called Port back entrance located at the 
back of the bulk terminal.  Most of the container freight makes use of the main entrance and the back 
entrance is mostly used by the Salt Works.  NamPort and the municipality plans to close the back 
entrance due to the location of the entrance and quality of the access road through town.  The rail 
entrance is open 24 hours per day. 

7.3 NamPort Terminals and Berths 

Luderitz bulk terminal consist of one berth which is shared between and has a hierarchy of passenger 
ships, oil tankers, container vessels and bulk carriers.  The current depth of the berth is 8.75 m and 
occurs for 300 m along the berth. 

To ensure safe shipping operations, a clearance of at least 0.5 m is required beneath a ship’s keel for it to 
be able to dock at a berth.  This means that the berth can accommodate a ship with a maximum draft of 
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8.5 m (Handysize type ship).  Most bulk carriers that use the berth are 150 to 180 m in length, thus they 
do not use the entire berth 

The current Walvis Bay bulk terminal consists of berths 4 to 8 and the container terminal consists of 
berths 1 to 3.  Berths 4 to 8 are not exclusively for bulk usage, they are also used for container shipping 
when the container terminal is congested.  The depth of berths 1, 2 and 3 and the channel is 14.5 m, 
which is also their maximum dredging depth.  The current depth for berths 4 to 8 is 10.6 m which is also 
their maximum dredging depth.  The constraint of maximum dredging depth is not the Port floor, but the 
structural integrity of the berth wall and how it is anchored to the Port floor.   

To ensure safe shipping operations, a clearance of at least 0.5 m is required beneath a ship’s keel for it to 
be able to dock at a berth.  This means that berths 1 to 3 can accommodate a ship with a maximum draft 
of 14m (Handymax type ship) and berth 4 to 8 can accommodate a ship with a maximum draft of 10.1m 
(Handysize type ship).  The length of a berth is 150 m, thus large vessels will use more than one berth 
when docking. 

7.4 Storage Facility at Port 

The limit on land available within NamPort Walvis Bay and Luderitz places a constraint on the new 
storage options available to consider.   

The current Skorpion facilities in Luderitz should be used optimally as it will be the most cost efficient 
option for the new proposed operations.  If necessary, the RPZC warehouse can also be leased for 
additional capacity if Skorpion procures all RPZC’s product, but also needs to import concentrate to meet 
demand. 

The most efficient way of storage in Walvis Bay is though the contracting services provided by the Walvis 
Bay Bulk Terminal, operated by Grindrod Bulk Terminals.  They have storage space and material 
handling equipment available.   

The following criteria are important factors to evaluate during storage facility design: 

x Minimum footprint for storage facility 

x Minimum material handling 

x Optimum stacking and reclaiming rates 

x Energy efficiency in managing stockpile operations 

x Optimum storage volume at full production, considering supply chain risks 

x Quality control – prevention of contamination and control of moisture content 

7.4.1 Optimum Buffer Stockpile Size 

To determine the optimal buffer stockpile size (for import capacity of 50, 100, 150, 200 and 400 ktpa) at 
NamPort Luderitz or Walvis Bay, the following design parameters and inputs need to be assessed: 

x The stockpile replenishing rate from the incoming ships 

x Risks associated with a disruption of the replenishing supply chain  

x The maximum, average and minimum number of ships to arrive in one month 

x Design range for number of vessel arrivals in one month 
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x Time at berth per ship 
x Variability in vessel arrivals (vessels delays) 

7.4.1.1 Average Ship Sizes 

Handymax: A dry bulk carrier between 60,000 and 40,000 dwt.   

Handymax Avarage Size 

Length Overall:   

Breadth: 

Draft: 

Intake: 

Speed: 

191.8 m 

31.1 m 

11.6 m 

60,621 cbm 

14.5 knots 

 

Handysize: A dry bulk carrier smaller than 40,000 dwt.  

Handysize Avarage Size 

Length Overall:   

Breadth: 

Draft: 

Intake: 

Speed: 

169.2m 

25.0m 

9.9m 

33,644 cbm 

14.6 knots 

 

7.4.1.2 Vessel Arrivals 

At full capacity of 400 ktpa with a constant output rate, the monthly Zinc Concentrate imported will be 33 
333 tonnes.  Assuming that 2 handysize ships, each with capacity of 17 kt can be landed every month.  

Vessel arrivals can be modelled using a Poisson probability distribution and should be view as an 
estimate.  The distribution calculates the probability that a certain number of ships will arrive in any given 
month.  With this probability, a cumulative distribution function can be used to calculate the probability 
that there will arrive more than 2 or less than 2 ships per month.  The probabilities are shown in the table 
below.  

Table 1: Vessel Arrivals Using Poisson Probability Distribution 

n 
Probability 
of n ships 
arriving 

Probability of 
less than n ships 

arriving 

Probability of 
more than n 
ships arriving 

0  0,1353  0,0000  0,8647 
1  0,2707  0,1353  0,5940 
2  0,2707  0,4060  0,3233 
3  0,1804  0,6767  0,1429 
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n 
Probability 
of n ships 
arriving 

Probability of 
less than n ships 

arriving 

Probability of 
more than n 
ships arriving 

4  0,0902  0,8571  0,0527 
5  0,0361  0,9473  0,0166 
6  0,0120  0,9834  0,0045 
7  0,0034  0,9955  0,0011 
8  0,0009  0,9989  0,0002 
9  0,0002  0,9998  0,0000 
10  0,0000  1,0000  0,0000 

 

A design range for the 90th percentile will be used, thus the probability that the number of vessels are 
more or less than designed for is 10%.  This means that the stockpile size will be big enough to 
accommodate for 90% of the possible vessel arrival events in any given year.  The 90th percentile design 
range indicates that a range of 0 to 3 vessels will be designed for, as the probability of less than 0 ships 
arriving is 0% and the probability of more than 3 ships arriving is 14.29% of which the sum (rounded 
down) is equivalent to 10%. 

7.4.1.3 Buffer Stockpile Size 

The table below calculates the estimated required buffer stockpile capacity for a 400 ktpa, 310 ktpa and 
100 ktpa importation operation.  The key inputs are; stockpile replenishment rate, number of vessels 
arrival in one month and the rate at which ships can be unloaded.  A trade - off between storage size and 
the rate of product removal will be investigated for various volumes of concentrate importation operations.  

     
Luderitz Storage 
Capacity to 
refinery 

Description  Unit 
400 ktpa, 
dedicated 
operation 

Average berth time per ship  Hours 48 
Delay by other users per ship  Hours 10 
Maximum number of vessel 

arrivals in one month  No  3 

Stockpile usage to load 3 vessels  Ton  45000 
Stockpile replenishment 
(@70t/h = two truckloads) 
during the loading time of 3 

ships 

Ton  12180 

Required Buffer Stock Capacity  Ton  32820 
 

Table 2: Required Buffer Stock Capacity Calculation at a 400 ktpa Consumption Rate 
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Luderitz Storage 
Capacity to refinery

Description Unit
310 ktpa, dedicated 

operation

Average berth time per ship Hours 48
Delay by other users per ship Hours 10

Maximum number of vessel arrivals 
in one month

No 2

Stockpile usage to load 2 vessels Ton 30000
Stockpile replenishment (@70t/h = 
two truck loads) during the loading 

time of 2 ships
Ton 8120

Required Buffer Stock Capacity Ton 21880  
Table 3: Required Buffer Stock Capacity Calculation at 310 ktpa Consumption Rate 

     
Luderitz Storage 
Capacity to 
refinery 

Description  Unit 
100 ktpa, 
dedicated 
operation 

Average berth time per ship  Hours 48 
Delay by other users per ship  Hours 10 
Maximum number of vessel 

arrivals in one month  No  1 

Stockpile usage to load 1 vessels  Ton  15000 
Stockpile replenishment 

(@70t/h = two truck loads) 
during the loading time of 1 

ships 

Ton  4060 

Required Buffer Stock Capacity  Ton  10940 
 

Table 4: Required Buffer Stock Capacity Calculation at 100 ktpa Consumption Rate 

It is shown in the tables above that for a 400 ktpa operation, a 310 ktpa operation and for a 100 ktpa 
operation the sulphur shed alone will be sufficient. 

The sulphur shed storage volume as depicted in figure 7 and 8 is 24 000 m2, thus for the use of storing 
zinc concentrate, the capacity is calculated to be 50 kt.  This is based on an angle of repose (Degrees) of 
45, the bulk density, particle size, material stickiness and moisture.  The calculation is based on a 
stacking height of 9 meter.  A 15% inefficiency factor was also used to take unexpected problems into 
account. 
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Figure 7: Stacking Configuration Front View 

 
Figure 8: Stacking Configuration Side View 

7.4.1.4 Loading Directly from Ship Unloading System 

As seen from the calculation from table 3 & 4, the rate at which ships are unloaded and the rate at which 
buffer stock is removed from the warehouse has a significant influence on the required buffer stock.  
Thus, if the removal capacity (truck/train) is increased required storage can be reduced.   

When loading directly out of a vessel onto long haul trucks, it reduces material handling. 

The ship unloader should unload the Zinc Concentrate into a buffer hopper on the berth.  The buffer 
hopper then feeds the trucks and tractors as they arrive on the key.  This is done to allow a constant feed 
from the ship unloader when there are no vehicles to offload into and to allow the ship unloader to be 
stopped and moved without stopping the key side material handling operations. 

7.4.2 Optimal Plant Storage Capacity 

The cost of storage at the Skorpion Refinery is minimal due to the low cost of the storage structure and 
the abundant availability of land, which is a big advantage.  The other advantage is that zinc is sourced 
from various suppliers and this decreases the risk of a supplier production of transportation problem.   
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7.4.3 Silo 

The only viable storage solution if for some or other reason the sulphur or RPZC storage sheds cannot be 
used for storage of incoming zinc and no other land in the port is vacated, is a silo, because of its small 
footprint.  NamPort has indicated that a silo would be acceptable and preferred given the current 
constraints on land availability and planned container growth.  The cost per ton of capacity for a silo, 
N$1083 per ton, is competitive compared to other storage solutions, for example N$1125 per ton for a 
dome with a stacker and reclaimer and N$ 850 per ton for a storage shed.  The silo also has the small 
footprint advantage which reduces monthly land lease costs.  Lease cost in Luderitz is between N$7 and 
N$12 per square meter. 

 
Figure 9: Silo with Conveyor Feed 

7.4.4 Circular Storage Dome 

A circular storage dome equipped with a stacker/reclaimer system can store 120 kt to 150 kt on a 100m x 
100m area.  Thus, this facility has a small footprint because of its efficient use of space and technology.   

A silo or shed is more economical for the requirements at hand. 

7.5 Ship Unloading Operation 

There are a variety of ship unloading machines to fit every need, from normal fixed belt conveyors to 
mobile grasshopper conveyors and pneumatic conveyors, each with their own capabilities.  The different 
ship unloaders will be assessed to determine which will suite the unloading operation needs best.  Ship 
unloading options that can be evaluated, depending on the vessel size, volume and jetty civil works, 
include: 

x Grab-Type Unloader  
x Vertical Screw  
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x Bucket Elevator  
x Pneumatic Unloader 
x En-Masse Unloader 

NamPort has a policy of shared common user facilities on most equipment in the Port.  Even if something 
is constructed privately in Port e.g. a conveyor, it must be made available for use by others at a fee. 

7.5.1 Vertical Screw 

Skorpion Zinc currently operates a Sivertell 15000S screw conveyor, which is used to off load sulphur at 
Luderitz port.  If the refinery is to be expanded, there would no longer be a need to import sulphur.  The 
Sivertell 15000S unloader could be used to off load zinc from ships at the port if the importation of zinc 
concentrate is deemed feasible.  The technical aspects of using the 15000S to handle zinc is currently 
under investigation.  In general screw unloaders are designed to handle a great variety of dry bulk 
materials, such as cement, lime raw meal, apatite, urea, fly ash and gypsum.  For long distance and high 
lifting heights, two or more screw conveyors are arranged in series (for silo and plant applications). When 
large capacities are to be handled, the conveyors can run parallel to each other.  The screw conveyors 
are completely enclosed, which reduces dust creation to a minimum, which is a very important aspect at 
the port of Luderitz due to the constant and high wind speeds. 

7.5.1.1 Infrastructure 

No additional infrastructure will be needed if the current sulphur unloading operations are replicated to 
unload zinc concentrate. 

7.5.1.2 Operations & Capacity 

The current Siwertell 15000S unloader in use can unload sulphur at a rate of 350 tph, but conversations 
with the unloading team indicated that the rate is slightly lower at 300 tph.  This slower rate is due to the 
limits of the shallow port and the deep draft of the ships in use.  Ships need to be unloaded evenly to 
maintain a level and balanced position whilst berthed.  Thus the ship unloader is required to move 
extensively.  This requirement will slow the off-loading operation of the mobile solution more than that of 
the fixed traveling ship unloader, because the mobile system is not automated to the level of the fixed 
shiploader 

The current Siwertell model can be upgraded to a model with a higher capacity, up to 3000 tph (rated), if 
deemed necessary.  

7.5.1.3 Cycle Time 

If the designed average capacity for the mobile ship unloader is 300 t/h, the unloading time for a 17 kt 
carry capacity ship would be approximately 68 hours [(17 000 ton / 300 t/h) + (17 000 ton / 300 t/h x 0.2)].  
The loading factor of 20% was used to account for stoppages and movement of equipment during the 
loading process. 

7.5.1.4 Limitations 

According to the supplier, Siwertell, the 15000S and all other vertical screw unloaders will have a problem 
handling material with moisture content of 2% and higher, this is due to clogging.  Mr Matz Wall from 
Cargotec can be contacted for more information.  Matz.wall@cargotec.com. 
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7.5.2 Grab Unloaders 

The WBBT currently uses a grab type unloader operation to off load various bulk materials.  The system 
is basic and makes use of the on-board ship cranes and an attachment called a grab claw or clamshell 
bucket.  Stevedoring companies usually operate the ship crane.  The material is grabbed from the ship 
haul and dumped into mobile bins on the berth.  These bins are then connected to a conveyor system 
which then moves the material to the warehouse.   

Grab unloaders can cause a dust problem when dumping the product into the bin on the berth, but there 
are ways to mitigate the problem. 

Figure 10: Mobile Grab and Bin Unloading System 

7.5.2.1 Infrastructure 

A grab claw and bin system, and truck loading or conveyor system for transfer of zinc to the warehouse 
will be needed for this option.  

7.5.2.2 Operations & Capacity 

Grab type unloaders can unload material at a rate of 200 to 2600 tph.  Ships need to be unloaded evenly 
to maintain a level and balanced position whilst berthed.  Thus a ship unloader is required to move 
extensively, but with the grab type operation, the movement of equipment is minimal and faster compared 
to a mobile vertical screw unloader.   Never the less, the moving of equipment will slow the off-loading 
operation of the mobile solution more than that of the fixed traveling ship unloader, because the mobile 
system is not automated to the level of the fixed shiploader.  If two on-board ship cranes are used to 
unload the vessel using grabs, there will be less required movement of the unloading equipment due to a 
more balanced offloading process, thus the offloading time can be reduced.  

7.5.2.3 Cycle Time 

If the designed average capacity for the grab mobile ship unloader is 300 t/h, the unloading time for a 17 
kt carry capacity ship would be approximately 63 hours [(17 000 ton / 300 t/h) + (17 000 ton / 300 t/h x 
0.10)].  The loading factor of 10% was used to account for stoppages and movement of equipment during 
the loading process. 
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Figure 11: Mobile Grab and Bin Unloading Operation  
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8 Recommendations 

8.1 Introduction 

The results of the trade-off analysis for the Skorpion Refinery Expansion are listed below and in the next 
section a full cost analysis is shown.  The study results have confirmed that there are no break points 
where a switch between transport methods occurs.   This is significant since it contradicts what most 
stakeholders believed would happen.  The study reveals a very complex and dynamic relationship 
between the different routes, mode of transport and material moved (ingot/concentrate).  This analysis 
attempts to optimise the logistical options available to Skorpion Zinc.  The use of simulation should 
strongly be considered to analyse the dynamic relationship amongst all entities and resources. 

8.2 Ranking of Options 

The optimal logistic operations for the expansion project are as follows: 

From  Cost per ton 
Gergarub   See Section 9  
RPZC   See Section 9  
Luderitz   See Section 9  
Luderitz by Truck & Rail   R            291.24  
Black Mountain via Oranjemund by 
Truck   See Section 9  
Walvis Bay Truck & Rail   R            614.30  
Black Mountain via Upington by Truck & 
Rail   R            645.06  
Black Mountain via Noordoewer & 
Keetmanshoop by Truck   R            776.57  
Walvis Bay by Truck   R         1,089.43  

Table 5: Route Alternatives - Ranking 

8.2.1 Gergarub & RPZC 

8.2.1.1 Feasible Logistical Options 

As shown in Table 5, purely from a logistics point of view, all the available zinc supply from Gergarub & 
RPZC should be procured because it has the lowest transport cost an thus is ranked as the best and 
second best source of zinc.   

The use of a conveyor belt to transfer zinc from Gergarub to the Refinery was also investigated, but the 
initial capital investment does not justify the use.  Furthermore, the annual operating cost of the conveyor 
system is almost the same as the annual operating cost of an outsourced trucking system.  A conveyor 
system would only be justifiable for larger volumes. 

8.2.1.2 Trucking: Owner Operated vs 3PL 

The alternative methods of material transfer were analysed and the most cost effective method is by use 
of trucking operated by the owner (Skorpion Zinc) out sourced to a third party provider (3PL).  An 
operation out sourced to a third party provider (3PL) will cost about N$1 per ton more (for moving zinc 
from Gergarub and RPZC to the refinery) in the first year and N$6 per ton more in year 10 than the owner 
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operated operation at full capacity of 300 ktpa.  For a 300 ktpa operation, there will be a need for a 
backup truck, due the very high utilisation of the truck.  But for a smaller operation of 280 ktpa there will 
not be a need for a backup truck, due to the underutilisation of the truck.  A 3PL’s truck can be used as 
back up in an emergency.   

A 3PL might have other attractive advantages to offer and thus should not be excluded when the final 
decision is made.  In the production ramp up phase a 3PL could be less expensive per ton, mainly 
because of the flexability he has to employ the truck on other operations if it is underutilised.   

The 3PL will be able to move the product to the refinery employing various logistic plans.  For example, 
the 3PL could use a dedicated truck with sufficient capacity to move the entire 300 000 tons produced by 
Gergarub and RPZC.  A support truck would be necessary, but the 3PL could use a truck from a different 
route to help out during the maintenance/breakdown period or as a supplement to regain lost time once 
the dedicated truck is in operation again. 

The 3PL could also use a rotating method whereby 4 or more trucks are assigned for one week during a 
month to move all the material from Gergarub and RPZC to the refinery and use the trucks the rest of the 
month on other operations (if available).  The 3PL can also utilise excess capacity when available to 
move the material.   

If Skorpion Zinc makes the decision is to outsource the operation, the logistic plan should be determined 
in conjunction with the 3PL because it is highly dependent on the other operations/contracts performed by 
the 3PL.  It is recommended that Skorpion negotiates a rate of N$12 per km, which will still leave the 3PL 
with the opportunity to make a profit in the coming years.  

8.2.1.3 Operations 

The loading of zinc at RPZC and Gergarub is straight forward, with the use of a FEL dumping material 
onto trucks.  The material is stored at the mines and plant in open bins.  The volume is too low to justify 
the use of a more automated process to load the trucks. 

The estimated size of required fleet of side tipper trucks for 150 ktpa from Gergarub and a 150 ktpa from 
RPZC, transportation volumes are calculated as follow: 

x Gergarub, 150 ktpa / (355 days x 35 trips per day x 35 t) = 0.34 trucks 
x RPZC, 150 ktpa / (355 days x 20 trips per day x 35 t) = 0.6 trucks 
x Thus 0.34 truck plus 0.6 truck is equal to one truck for the two mines, or two trucks including 

spares (if dedicated or owner operated operation, no back up needed for 3PL operation as it 
should have other operations in the vicinity). 

The estimated size of required fleet of construction tipper trucks for 150 ktpa from Gergarub and a 
150 ktpa from RPZC, transportation volumes are calculated as follow: 

x Gergarub, 150 ktpa / (355 days x 35 trips per day x 35 t) = 0.27 trucks 
x RPZC, 150 ktpa / (355 days x 20 trips per day x 35 t) = 0.48 trucks 
x Thus 0.27 truck plus 0.48 truck is equal to 0.75 truck or one truck for the two mines, na spare 

truck is required as it is estimated that the remaining 25% availability will be sufficient to catch up 
if delays or breakdowns are experienced. 

The estimated size of required fleet of construction tipper trucks for 110 ktpa from Gergarub and a 
110 ktpa from RPZC, transportation volumes are calculated as follow: 

x Gergarub, 110 ktpa / (355 days x 35 trips per day x 44 t) = 0.2 trucks 
x RPZC, 110 ktpa / (355 days x 20 trips per day x 44 t) = 0.35 trucks 
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x Thus 0.2 truck plus 0.35 truck is equal to 0.55 truck or one truck for the two mines (no spare truck 
needed as the truck is only 50% utilised). 

As shown above, a single 35 ton side tipper truck or a 44 ton dumping truck has enough capacity to move 
the 300 ktpa produced by Gergarub and RPZC combined.  The 44 ton truck is preferred as it offers the 
optimal capacity and is more flexible.   

The operational plan of scheduling the truck can be done in two ways.  The first is a dedicated single 
44 ton vehicle operation, running 24/7 with no backup vehicle (if the vehicle is estimated to be utilised 
more than 80% a dedicated backup or backup in use on other operations but with a priority release 
should be considered).  The second option is a concentrated, single period operation, running once or 
twice a month with multiple vehicles.    

The single truck type operation (which can be owner operated) will operate 24 hours per day, 7 days per 
week for 355 days of the year.  It will be able to achieve an 40 minute Skorpion, Gergarub, Skorpion cycle 
time and a 70 minute Skorpion, RPZC, Skorpion cycle time, inclusive of the following activities: 

x Refuelling, 
x Border crossing, 
x Shift change, 
x Loading & unloading, 
x Inspections & covering, and 
x Scheduled driver breaks. 

8.2.2 Luderitz 

8.2.2.1 Feasible Logistical Options 

To import zinc via Luderitz is the third best alternative.  The port charges, material handling, additional 
capital expenditure and storage requirements at Luderitz port creates a disadvantage for this option 
compared to the other options which loads directly out of the mine stockpile at no cost, just FEL material 
handling fees.  Assuming that Skorpion will continue to ship 30% (60 kt) of its final product to South Africa 
and export 70% (140 ktpa) through Luderitz, there is potential to use the outbound zinc ingot trucks to 
return to Rosh Pinah with full loads of zinc concentrate.  This would reduce the cost per ton for this option 
dramatically.   

Using Transnamib to move the zinc between Aus and Luderitz, based on rates provided by Transnamib 
for this project, is more expensive than using road operations (N$125.14 OPEX per ton from Luderitz to 
Aus).  Other users, including RPZC, have complained during interviews about the unreliable and 
problematic service received from the parastatal.  Thus, to eliminate extensive material handling, at the 
harbour and Aus, and an unreliable service, it is recommended to make use of 3PL truck services. 

8.2.2.2 Bulk Ship Off-loading 

Due to the material characteristics of zinc, the vertical screw currently used to offload sulphur cannot be 
reused to offload zinc concentrate.  The best equipment option to unload zinc at Luderitz, with all its 
constraints, is a grab and hopper system.  This option is: 

x inexpensive,  
x mobile,  
x can achieve a medium to high throughput,  
x has a fast setup time, and  
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x can be reused on other materials.   

Grab and hopper systems can also be designed to eliminate dust by designing a fully closed grab and a 
hopper with high side walls protruding beyond the grab when releasing the material.  This high wind 
tolerance of a system is critical for any operation at Luderitz. 

The grab would move material from the hull of the ship into a hopper located on a raised frame on the 
berth side.   

The grab can be operated by the mobile harbour crane or the on board ship cranes.  Most vessels have 
on-board grabs which can be leased for off-loading.   

The road based bulk haulage vehicles (tractors with side tipper wagons) are loaded from the raised 
hopper on the berth side.  Each of these vehicles may be assumed to be capable of a 36 to 40 tonne 
payload.   

The maximum likely rate of unloading by the grab ship-unloader will be a value between the average rate 
of loading for a ship (rated capacity) and the design rate of the ship-unloader (peak capacity).   

 

Figure 12: Mobile Hopper Dumping onto Truck 

For the purposes of this exercise the maximum likely rate of loading is assumed to be 300 tph (same as 
for the vertical screw).  For reasons of efficiency it is preferable to ensure that the ship-unloader is always 
running at peak capacity.  

It is therefore necessary to ensure that the rate of arrival of the bulk haulage vehicles is adequate to 
provide a supply of ore in excess of this maximum likely rate of loading.  At 36 to 40 tonnes per vehicle a 
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rate of around 10 to 12 vehicle loads per hour will satisfy this requirement.  The bulk haulage vehicles will 
move the zinc to a storage shed where it will be dumped and stockpiled. 

8.2.2.2.1 CAPEX 

Depending on the average ship type and its capabilities and facilities, the grabs will either have to be 
procured by Skorpion or leased from the shipping company to unload the ship.   

The hopper used as a buffer between the grab and the berth haulage vehicles will have to be procured by 
Skorpion or a sub-contractor.   

For this study it is assumed that Skorpion will have to procure the grabs and the hoppers. 

8.2.2.3 Storage 

During the start-up phase of the refinery expansion project, it is envisaged that there will not be a need to 
import zinc, because there would be supplies available from RPZC and BMM.  If it occurs that the neither 
the new Gergarub nor Gamsberg projects are feasible and there is a need for zinc importation, the use of 
the sulphur storage shed or the RPZC shed will be sufficient.  It is not feasible to build a shed only to 
accommodate the start-up phase.  The current ingot shed can also be converted to a zinc concentrate 
storage facility and the ingots can be stored in outside yard with security fencing. 

For the long term operations, the use of the sulphur or sulphur and ingot storage sheds is feasible for a 
100 ktpa, 200 to 250 ktpa and 400 ktpa operation. 

Zinc will be stack by use of a FEL and mobile conveyor currently used in the sulphur operations. 

8.2.2.4 Containerised 

Containerised zinc is an option for low volume only.  The cost of unloading and storage in the port is very 
competitive compared to bulk handling, but the cost of storage per day after the 10 day free storage 
period is a considerable amount and would not justify the large amount of trucks (which will be 
underutilised the rest of the time) needed to move the containers in such a short time period. 

8.2.2.5 Operations 

For the given capacity of 200 ktpa output of ingots from the expanded refinery, with the assumption that 
the current distribution of 70% of production going to the export markets via Luderitz, the optimal solution 
would be to import up to 140 ktpa of zinc concentrate (but most probably only a 100 ktpa will be required).  
This would optimise the logistics of ingots to Luderitz, because the zinc concentrate will fully utilise the trip 
back to the refinery, which would otherwise be empty.  Although a loaded trailer will result in a higher fuel 
consumption and wear and tear relative to an empty trailer on the return trip, a 3PL operating in the area 
indicated that the effect of such additional costs will be marginal on a long term contract and they would 
not offer a reduced rate on the empty backload.  Thus a zero cost is assigned to the zinc concentrate due 
to the fact that the ingot logistics to Luderitz is a sunk cost owing to its fixed nature.   

Zinc concentrate will be loaded onto truck by use of FEL which is supplied by the 3PL.  The truck will then 
drive the 3 hour route or 6 hour cycle time to Rosh Pinah via Aus as reported time by Coleman Transport.  
To be on the conservative side and 3 hours is optimistic if ingots are also to be loaded, a 4 hour trip time 
will be used. 

The trip time varies as queuing time and ingot loading time has a major influence on the operation.   

The estimated size of required fleet side tipper trucks for 100 ktpa, 140 ktpa and 200 ktpa, transportation 
volumes are calculated as follow: 
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x 100 ktpa / (355 days x 2 trips per day x 35 t) = 4 trucks (5 trucks including contingency) 
x 140 ktpa / (355 days x 2 trips per day x 35 t) = 5.6 trucks rounded to 6 trucks (7 trucks including 

contingency) 
x 200 ktpa / (355 days x 2 trips per day x 35 t) = 8 trucks (9 trucks including contingency) 

It is very important to keep the supply chain balanced and not to skip operating days, as an imbalance will 
create the need for more trucks and thus underutilisation of assets. 

The trucks will operate 18 hours per day, 7 days per week for 355 days of the year. They will be able to 
achieve an 8 hour Skorpion, Luderitz, Skorpion cycle time which will include the following activities: 

x Refuelling, 
x Shift change, 
x Loading & unloading, 
x Inspections & covering, and 
x Scheduled driver breaks. 

8.2.3 Black Mountain Mining 

8.2.3.1 Feasible Logistical Options 

The forth best option, purely based on the cost of logistics, is to procure zinc from Black Mountain Mining 
and move the product by road via Oranjemund to Rosh Pinah using an outsourced operation operated by 
a 3PL.  The capital cost or manning schedule is not taken into consideration for this option since it is the 
responsibility of the 3PL. 

Although this option appears more expensive than to import zinc via Luderitz, it could be less costly than 
the Luderitz option due to the following logistical reasons discussed below.   

Firstly, the scope of the study is limited to receiving material at the port, but with the small difference in 
cost compare to sourcing from BMM, the cost of shipping and loading on to the ship could push the 
Luderitz option to be more costly than sourcing from BMM.   

Secondly, (this is out of the scope of this project) BMM, which is part of Vedanta Zinc International (VZI), 
is currently paying around R 360 per ton transport to the port of Saldanha, to which must be added the 
material handling cost at port.  Thus the cost of sourcing zinc from BMM is in a sense a sunk cost for VZI.   

The cost of sourcing zinc from BMM or Gamsberg to the Skorpion refinery, from VZI’s prospective, is 
essentially unavoidable and could be described as zero, due to the transport differential of the refinery 
being almost equal to the differential of Saldanha Bay relative to BMM.   

The option of an owner operated fleet was not considered for this route because of the large number of 
trucks, long distances, border crossings and various other implications that will hamper performance and 
increase cost compared to a 3PL operator with various other operations. 

A 3PL should thus be contracted to move the required tonnages per month to the refinery.  A rate of 
N$15.5 per km was supplied by a 3PL, but this could be negotiated lower, depending on bargaining 
power. 

Rail also proved an unfavourable option for this link, due to the fact that there are double the amount of 
trucks needed, one set from BMM to Karasburg and another from Aus to Skorpion. 
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8.2.3.2 Operations 

Zinc concentrate will be loaded onto truck by use of FEL which is supplied by the 3PL.  The third party 
logistics provider’s truck will then drive the 8 hour route to Rosh Pinah via Oranjemund, with a stop at the 
border post expected to take 15 minutes to 1hour, if the material is cleared beforehand or by use of a 
debit clearing account held by Skorpion Zinc. 

The driver will then need accommodation in Rosh Pinah for the night and will drive a truck back to BMM 
the following morning.  A second driver will drive the same truck back that night and thus need 
accommodation in Aggeneys, to rest during the day before driving a truck back to the refinery that night.   

Zinc ingots designated for Johannesburg could be transported on the back load to BMM, where the ingots 
are moved to a second truck and transfer to Johannesburg.  This will utilise some of the back loads and 
reduce the cost of shipping the ingots to Johannesburg. 

The estimated size of required fleet of side tipper trucks for 55 ktpa, 150 ktpa and 400 ktpa, transportation 
volumes are calculated as follow (a trip is between BMM to Skorpion to BMM): 

x 55 ktpa / (355 days x 1 trip per day x 35 t) = 4.4 rounded to 5 trucks (6 trucks including 
contingency) 

x 150 ktpa / (355 days x 1 trip per day x 35 t) = 12 trucks (13 tucks including contingency) 
x 400 ktpa / (355 days x 1 trip per day x 35 t) = 32 trucks (35 tucks including contingency) 

The trucks will operate 24 hours per day, 7 days per week for 355 days of the year.  The assumption of 
operating 24/7 is based on the assumption that the Oranjemund border post will operat the same hours 
as Noordoewer and Ariamsvlei, if this is not the case, then the 3PL should schedule the border crossings 
of the trucks.  They will be able to achieve an 18 hour Skorpion, BMM, Skorpion cycle time which will 
include the following activities: 

x Refuelling, 
x Border crossing, 
x Shift change, 
x Loading & unloading, 
x Inspections & covering, and 
x Scheduled driver breaks. 

8.2.4 Unfeasible Logistical Options 

8.2.4.1 Transfer option 1: Conveyor from Gergarub 

At a cost of N$15 000 to N$25 000 per meter to construct a conveyor system, the volume of the operation 
does not justify the capital expense to install a conveyor.  A NPV was calculated for the conveyor system 
and the trucking operation which confirmed this finding. 

8.2.4.2 Transfer Option 4: Road and rail transfer from BMM 

The optimal route for this type of operation is to move the material by truck from BMM to Karasburg via 
Pofadder and Velloorsdrift border post.  At Karasburg, the material can be transferred onto train to 
complete the trip to Aus or Luderitz.  The problem is at Velloorsdrift border post, it is a non-commercial 
border post, which means that no goods can be imported or exported.  The Velloosdrift border does not 
have a customs office, but empty trucks can use the border post.   Although one may approach the South 
African and Namibian government to request a customs office at the border post, such action should only 
be considered if there are severe problems with the alternative options, as this option is more costly than 



SKORPION ZINC P301 FEASIBILITY STUDY – Refinery Conversion Project: Logistics 

 

© Fischer Consulting (Namibia) (Pty) Ltd Revision: 01 Page 43 of 50 
Lithon Mining Consultants (Pty) Ltd 

the top four options due to the high cost per ton charged per ton (N$221.65 OPEX per ton from 
Karasburg to Aus). 

The option of moving the zinc first to Transnet at Lus 10, Kakemas or Upington and then handover to 
Transnamib at Ariamsvlei is very costly due to the long distances involved and might cause a logistical 
nightmare due to an inefficient operation. 

8.2.4.3 Transfer Option 8: From Walvis Bay via rail 

This option is more costly than other options due to the long distances involved and the high cost the 
WBBT charges to off load, handle and store zinc in Walvis Bay. 

8.2.4.4 Transfer Option 9: From Walvis Bay 

This option is the most expensive option of all and should be avoided at all cost. 
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9 Cost Estimates 

9.1 Introduction 

The following was used in the calculations following hereafter: 

x Project life: 20 years 

x Discount rate: 15% 

x Expected prime lending rate: 9% 

x Inflation: 6% 

The scope of the project required the identification of possible of break points where the optimal logistics 
system changes from one method to another due to occurrences in constraints or economy of scale.   

The analysis of the available information has shown that there are no capacity break points between 50 
ktpa and 400 ktpa for any of the operations.  Due to the modular and highly replicatable nature of a truck 
operated supply chain, the costs stay the same for every unit.  For bigger operations, a lower rate might 
be negotiated.   

The rates from Transnamib are very expensive compared to a truck operation and thus do not indicate 
the possibility of break points where the optimal logistics system changes.  The garb unloading system is 
the only feasible option, given the constraints in Luderitz port, and thus volume does not have an impact 
on the ship off-loading operation. 

9.1.1 TransNamib Rates 

The following project specific rates were provided by TransNamib to the Consultant.  The rates are only 
for the operating cost of Transnamib.  No material handling is included. 

Rate per ton
Notes/Comments/C
onditions

30 000 ton N$221.65 Subject to a minimum 
of 44 tons

100 000 ton N$221.65 Subject to a minimum 
of 44 tons

150 000 ton N$221.65 Subject to a minimum 
of 44 tons

250 000 ton N$199.48 Subject to a minimum 
of 44 tons

30 000 ton N$125.14 Subject to a minimum 
of 44 tons

100 000 ton N$125.14 Subject to a minimum 
of 44 tons

150 000 ton N$125.14 Subject to a minimum 
of 44 tons

250 000 ton N$112.63 Subject to a minimum 
of 44 tons

Route / Route 
Segment

Freight / 
Commodity

Load to be 
transported per 

annum

Conveyance via Rail Network

Karasburg to Aus Zinc

Aus to Lüderitz Zinc
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9.2 Selection of Transfer Systems 

9.2.1 Ranking 

The net present value method was used to select and rank the order of preference of the transfer 
systems that add the most value to the project. 

As recommended in the previous section, the optimal solution, based on the transport and material 
handling cost analysed in this study, will be to source all of the zinc concentrate produced from Gergerub 
and RPZC, then source zinc from international markets via Luderitz up to 140 ktpa (if the shipping cost 
per ton plus the transfer cost does not exceed the transfer cost from BMM) and lastly source zinc from 
BMM via Oranjemund.  

9.2.2 Accuracy 

The Capex and Opex are based on a conceptual design and therefor only represents quotes received 
from suppliers and historical cost data.  An accuracy figure for Capex of ±20% is therefore appropriate 
and ±15% for Opex. 

The Capex estimate summarized in the Tables below includes EPCM costs of 9% and a 15% 
contingency buffer which is typical for a Class 1 cost estimate.  The contingency cost is for unknowns that 
cannot be accurately quantified at the current stage of project. 

9.3 Capital Expenditure Estimates 

The Capex is relatively low for the logistics part of the refinery expansion project.  The only two options 
that require Capex are the owner operated transfer option between the refinery and Gergurab/RPZC, and 
the ship unloading equipment for importing zinc concentrate via Luderitz.  

9.3.1 Gergarub & RPZC 

The NPV for the conveyor system between Skorpion and Gergarub was calculated at N$-201,120,376.8.   

The NPV for the 3PL operation was calculated at N$ -22,177,804.34 at full capacity from year 1.   

The NPV for the owner operated setup was calculated at N$ -16,805,577.46 at full capacity from year 1.   

The owner operated setup is thus the best option. 

Refer to Appendix A for calculations and detail. 

The expected Capex in year zero if Skorpion purchases the assets in cash is as follow: 

Cost (N$)
1,100,000
2,500,000

2,500,000
50,000
125,000

2,675,000

Item
FEL cost
Truck cost (Volvo)

Estimate Cost
EPMC Costs
Contingency
Total CAPEX  
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The expected Capex in years 1 to 4 if Skorpion purchases the assets on a 3 year capital amortising loan 
for the truck and a 6 year amortisation on the FEL with an increasing production schedule is as follow: 

200 ktpa in Year 1 250 ktpa in Year 2 300 ktpa in Year 3 300 ktpa in Year 4
6.68 5.35 4.45 3.03

Annualized Capex per Ton (N$)

 

9.3.2 Luderitz 

The expected Capex in year zero if Skorpion purchase the assets with cash is as follow: 

Item Sub Cost (N$) Cost (N$)
Supplier 
of quote Note

Mobile Solution 3,320,000 2 hoppers and 2 grabs
Mobile Ship unloader grab 680,000 Terex N$ 820 000 from Verstegen

Mobile Hopper 980,000 Terex

Total Ship‐unloading 3,320,000

Ship Unloading Conceptual Costing

 

The expected Capex in years 2 to 4 if Skorpion purchase the assets on a 10 year capital amortising loan 
with an increasing production schedule is as follow: 

Annualized Capex per Ton (N$) 
50 ktpa in Year 2  75 ktpa in Year 3  100 ktpa in Year 4 

13.07  8.72  6.54 

There should be no imports in year one due to sufficient supplies (from RPZC and Skorpion’s own ZnO 
concentrate which will be phased out) and limited storage capacity until sulphur is no longer used in the 
operation or the ingot storage shed is converted. 

9.3.3 BMM 

There are no capital expenditures on this part of the operation, only Opex. 

9.4 Operating Expenditure Estimates 

9.4.1 Gergarub & RPZC 

The expected Opex in years 1 to 4 are as follow: 

Annualized Opex per Ton (N$) 
200 ktpa in Year 1  250 ktpa in Year 2  300 ktpa in Year 3  300 ktpa in Year 4 

11.62  9.86  8.71  9.23 

9.4.2 Luderitz 

The expected Opex in years 2 to 4 are as shown below, this is only the material handling charges at 
Luderitz, the transport to the refinery is zero because of the utilisation of the ingot backload to Rosh 
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Pinah.  The storage is assumed to be same cost as the current price per square meter per month being 
paid for the sulphur shed. 

Annualized Opex per Ton (N$) 
50 ktpa in Year 2  75 ktpa in Year 3  100 ktpa in Year 4 

120.00  127.20  134.83 

9.4.3 BMM 

There are no capital expenditures on this part of the operation, only Opex.  Thus, the Opex is relatively 
high due to all of the operation being outsourced:   

Annualized Opex per Ton (N$) 
100 ktpa in Year 1  100 ktpa in Year 2  100 ktpa in Year 3  100 ktpa in Year 4 

402.11  426.24  451.82  478.92 

9.5 Cost per Ton Estimates 

By combining the annualized Capex and Opex, an annualized cost per ton can be calculated and is 
shown below.   

9.5.1 Gergarub & RPZC 

The expected cost per ton in years 1 to 4 are as follow: 

200 ktpa in Year 1 250 ktpa in Year 2 300 ktpa in Year 3 300 ktpa in Year 4 Avg year 5 to 20
17.43 15.20 13.16 12.26 14.19

Annualized Cost per Ton (N$)

 

9.5.2 Luderitz 

The expected cost per ton in years 2 to 4 are as shown below, this is only the material handling charges 
at Luderitz, the transport to the refinery is zero because of the utilisation of the ingot backload to Rosh 
Pinah.  The storage is assumed to be same cost as the current price per square meter per month being 
paid for the sulphur shed. 

Annualized Cost per Ton (N$) 
50 ktpa in Year 2  75 ktpa in Year 3  100 ktpa in Year 4  Avg year 5 to 10 

133.07  135.92 141.37 182.66 

9.5.3 BMM 

There are no capital expenditures on this part of the operation, only Opex the cost per ton is thus equal to 
the Opex.   

Annualized Cost per Ton (N$) 
100 ktpa in Year 1  100 ktpa in Year 2  100 ktpa in Year 3  100 ktpa in Year 4  Avg year 5 to 10 

402.11  426.24 451.82 478.92  590.18
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10 Risks 

The initial investigation has highlighted some of the current foreseeable risk regarding infrastructure and 
operations within the planning, construction and expansion phases of the project.  The risks identified in 
the trade-off study are listed here. 

10.1 High Risks 

The high risks associated with this project are mainly for procuring zinc concentrate via Luderitz and from 
BMM. 

10.1.1 Luderitz 

The main risk is storage availability within Luderitz port, if a large volume of zinc concentrate needs to be 
imported to the refinery and the use of the RPZC shed is not available.  This risk can be mitigated by 
converting the current ingot storage shed to a bulk material shed. 

10.1.2 BMM 

The main risk is the use of the Oranjemund border crossing bridge.  Namdeb may insist that other mines 
may not use the border to import material.  This will increase the transportation cost from BMM to the 
refinery by as much a 100%. 

10.2 Medium Risks 

10.2.1 Gergarub & RPZC 

A risk that will increase the cost for an owner operated solution is a restriction on trucks operating 24 hour 
per day, 7 days a week.  Such restriction could force the owner (Skorpion) to procure an extra truck in 
order to move the zinc.  The operation might only need to work 16 hours a day and only during the week. 

10.2.2 Luderitz 

The dust pollution in the port could be a problem and might require specialised material handling 
equipment.  This will increase the capital cost and thus cost per ton.    

10.2.3 BMM 

The Orange River is annually in flood during the summer months.  The river has in the past caused 
damage to the route between Oranjemund and Rosh Pinah and on severe flood occasions also caused 
the Oranjemund bridge to be closed due to a safety risk.  To mitigate this risk, the operation should stop if 
the duration is less than a week, if it is a long term problem, the route via Noordoewer, Seeheim and Aus 
should be used. 
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11 Conclusion  

The study has identified various possible transfer modes and methods for storing and loading of vessels 
at the Port.  All the alternatives were analysed and communicated with stakeholders, to insure all 
assumptions made were feasible.   

The most important trade-off to be analysed is the capital expenditure vs operating expendituretrade-off, 
using the net present value (NPV) method.  This method allows the comparison of the high cost of capital 
to the high cost of operation.  The option with the lowest NPV is the optimal solution, provided that the 
solution is physically and lawfully feasible. 

The selected logistical solution is a combination of the lowest cost and most functional, reliable, available 
and maintainable operations.  The preferred and recommended supply chain ranked from lowest to 
highest cost per ton stands to be: 

x An owner operated trucking solution to move material from Gergarub mine to the Skorpion Zinc 
Refinery and from Rosh Pinah Zinc Corporation to the Skorpion Refinery.  The truck should be a 
44 ton capacity construction tipper, which reduces operating hours, trips, manpower requirements 
and the need for an additional truck for contingency.  The truck should be loaded with a FEL. 

x An outsourced 3PL trucking operation should be implemented to transport zinc concentrate 
between Ludertiz and the Skorpion Zinc Refinery.  The ship off-loading at Luderitz should be 
performed by two 6 m2 grabs operated from the vessel’s on-board cranes.  The cranes should 
dump the zinc into two 35 m2 hoppers on the berth.  Haulage vehicles will receive the zinc via the 
hopper discharge regulator and move the zinc to the warehouse (currently the sulphur 
warehouse).  The current the sulphur warehouse has adequate storage capacity of 50 000 t, for 
zinc concentrate, to ensure a balanced operation of 100 ktpa.  The trucks should be loaded with a 
FEL. 

x An outsourced 3PL trucking operation should be implemented to transport zinc concentrate 
between Black Mountain Mining and the Skorpion Zinc Refinery via Oranjemund border post.  
The trucks should be loaded with a FEL. 

  



SKORPION ZINC P301 FEASIBILITY STUDY – Refinery Conversion Project: Logistics 

 

© Fischer Consulting (Namibia) (Pty) Ltd Revision: 01 Page 50 of 50 
Lithon Mining Consultants (Pty) Ltd 

Appendix A: CAPEX, OPEX & NPV Calculations 
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Gergarub & RPZC to Skorpion by Owner Operated 
Truck

All Values N$

Estimated Capex of Conveyor System 189,062,263 Cost Truck Cost FEL Note
Estimated Capex of Truck 2,675,000 1,100,000
Estimated Capex of FEL 1,254,000 2,500,000 1,100,000

Estimated Capex of Operation 3,929,000

Estimated Opex for Conveyor 2.5% of Capex, annualy 2,500,000 1,100,000

Project Life 10 years 50,000 99,000
Discount rate 15.0% 125,000 55,000

Expected Prime rate 9% 2,675,000 1,254,000

Opex adjusted for inflation 6.0%
NPV of Conveyor System only ‐201,120,376.84
NPV Calc for Trucking between Gergarub ‐16,607,863.65

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
NPV Calc for Conveyor System ‐189,062,263.00 ‐4,726,556.58 ‐5,010,149.97 ‐5,310,758.97 ‐5,629,404.51 ‐5,967,168.78 ‐6,325,198.90 ‐6,704,710.84 ‐7,106,993.49 ‐7,533,413.10 ‐7,985,417.88
NPV Calc for Trucking between Gergarub 2,675,000.00 ‐5229530.273 ‐4560159.227 ‐3947961.878 ‐3677205.209 ‐3843306.085 ‐4019373.014 ‐4192819.789 ‐4390648.59 ‐4600347.119 ‐4500464.225
Annualised Capex For Truck 2,675,000.00 ‐1,056,771.48 ‐1,056,771.48 ‐1,056,771.48 ‐629,315.87 ‐629,315.87 ‐629,315.87 ‐749,525.27 ‐749,525.27 ‐749,525.27 ‐427,361.93
Annualised Capex For FEL 1,254,000.00 ‐279,541.41 ‐279,541.41 ‐279,541.41 ‐279,541.41 ‐279,541.41 ‐279,541.41 ‐146,147.84 ‐146,147.84 ‐146,147.84 ‐146,147.84
Annualised Capex For Total 3,929,000.00 ‐1,336,312.88 ‐1,336,312.88 ‐1,336,312.88 ‐908,857.28 ‐908,857.28 ‐908,857.28 ‐895,673.11 ‐895,673.11 ‐895,673.11 ‐573,509.77
OPEX 2,324,358.31 2,463,819.81 2,611,648.99 2,768,347.93 2,934,448.81 3,110,515.74 3,297,146.68 3,494,975.48 3,704,674.01 3,926,954.45
Port Charges per ton 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Cost per Ton 17.43 15.20 13.16 12.26 12.81 13.40 13.98 14.64 15.33 15.00
Opex as % of Capex 63.50% 64.84% 66.15% 75.28% 76.35% 77.39% 78.64% 79.60% 80.53% 87.26%

Summary Conceptual Costing (N$)
Item

FEL cost
Truck cost

Estimate Cost
EPMC Costs
Contingency
Total CAPEX

 
 
Luderitz to Skorpion via Aus by Truck All Values N$

Phase 1 Phase 2 Note
Estimated Capex of Phase 1 4,092,000 1,300,000
Estimated Capex of Phase 2 0 2,000,000

Estimated Capex of Phase 1 & 2 4,092,000

Project Life 10 years 3,300,000 0

Discount rate 15.0% 297,000 0
Opex adjusted for inflation 6.0% 495,000 0

NPV Calc for Trucking from Luderitz 77,591,634.68 4,092,000 0

Opex as % of Capex (ave) 0.00%

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
NPV Calc for Trucking from Luderitz 12,653,743.94        13,373,743.94        14,136,943.94        14,945,935.94           15,803,467.46             16,712,450.87           17,675,973.28           18,697,307.04           19,779,920.83           20,927,491.44            
Annualised Capex For Phase 1 4,092,000.00 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94
Annualised Capex For Phase 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annualised Capex For Total 4,092,000.00 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94 ‐653,743.94
OPEX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Port Charges per ton 120.00 127.20 134.83 142.92 151.50 160.59 170.22 180.44 191.26 202.74
Cost per Ton 126.54 133.74 141.37 149.46 158.03 167.12 176.76 186.97 197.80 209.27

EPMC Costs
Contingency
Total CAPEX

Summary Conceptual Costing (N$)
Item

Grabs
Mobile Ship‐unloading hopper

Estimate Cost
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BMM to Skorpion via Oranjemund by Truck All Values N$

Estimated Capex of Conveyor System 0 Capacity per truck TON Cost per KM km

Estimated Capex of Phase 1 0 35 100,000.00                   15.5 908

Estimated Capex of Phase 2 0
Estimated Capex of Phase 1 & 2 0
Estimated Opex 0
Project Life 10 years
Discount rate 15.0%
Opex adjusted for inflation 6.0%
NPV Calc for Trucking from BMM (100 ktpa) ‐249,011,433.20
Opex as % of Capex (ave) 100.00%

Year 0 Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10
Annualised Capex For Phase 1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annualised Capex For Phase 2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Annualised Capex For Total 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
OPEX 40,211,428.57 42,624,114.29 45,181,561.14 47,892,454.81 50,766,002.10 53,811,962.23 57,040,679.96 60,463,120.76 64,090,908.00 67,936,362.48
Port Charges per ton 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Cost per Ton 402.11 426.24 451.82 478.92 507.66 538.12 570.41 604.63 640.91 679.36
Opex as % of Capex 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00%
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A. SULPHURIC ACID STORAGE & HANDLING- EXISTING ZINC REFINERY 

 INTRODUCTION  
 

Namzinc Refinery proposes to set up the Refinery conversion project at their existing facility 

at Rosh Pinah, Namibia. As part of refinery conversion, a new roaster plant will be installed to 

treat ZnS concentrate feed to produce 150 ktpa SHG Zinc. Process gases from the roaster 

will be used to manufacture sulphuric acid. The new plant at 100 % capacity will produce 

98.5% Sulphuric Acid of following grades, 

¾ CP Acid    300 tpd, 102000 tpa (at 340 operating days/annum)               

¾ Technical Grade Acid       430 tpd, 146200 tpa (at 340 operating days/annum)      

 SALE OF ACID      
 

Chemically Pure (CP) Acid   

As being practiced now in the existing plant, the full quantity of CP acid from new roaster plant 

will NOT be sold. It will be used for captive consumption. 

 

Technical Grade (TG) Acid 

Namzinc proposed to sell 75000 mtpa (as against annual production of 147220 mtpa) by 

export through Luderitz Port located at 282 km from the existing plant. Acid will be transported 

from plant to Port by 32 mt capacity road tankers.    
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 ACID STORAGE SYSTEM (EXISTING / PROPOSED) 
 

Acid 
Grade 

Storage Tanks Inside Plant Storage Tanks at Luderitz 
Port Remarks 

Existing Proposed Existing Proposed 

CP Acid 3500mt  X 1 no. 
No addition to 
Existing 
capacity. 

None None CP acid NOT 
for sale. 

TG Acid 11500mt X 2 nos. 
No addition to 
Existing 
capacity. 

None 3570mt X 3 nos.  (Note-1) 

 
Note: 

1) It is anticipated that there will be surplus TG acid for sale (75000 mtpa export through 

Luderitz port), considering specific consumption of acid per ton of Zinc. 

 PROPOSED TANKER LOADING AT EXISTING ZINC REFINERY 
 

Basis: 

‐ Net sale of  Sulphuric acid   75000 mtpa (Technical grade) 

‐ Road Tanker loading operation  10 hr/day 

‐ Road Tanker Capacity   32 Ton 

       

 

 

 

 

 

 

 
Note: 

1) Existing loading pump & arm capacity to be confirmed by Namzinc 

Existing Existing (Note-1) Additional New Combined System 

Tanker Loading 
Pumps 

30 m3/hr X 2nos 

(1W/1S) 

30 m3/hr  X 1 no 

(1W) (Note-2) 

30 m3/hr  X 3 nos 

(2W/1S) 

Loading Arm 55 tph  X 1 nos 
(Manual) 

55 tph  X 1 (Auto) 
Existing manual 
arm to be 
converted to Auto 

55 tph  X 2 nos 
(2 Auto) 2W 



Plant Client Code NAMZINC Document ID-Code Contract No. 
REFINERY 
CONVERSION 
PROJECT 

NAMZINC NZ-REF-CONV SZRC-RDC-PIN-0000-P-001-01 
66-6675 TKIS-India Document ID-Code 

PIN-0000-P-RDC-0001 

 

 CONCEPT NOTE - SULPHURIC ACID STORAGE 
AND HANDLING  

Rev 01 Page 5 of 15

 

2) Suction header of existing 2 pumps will be used as common suction for the new 

pump also, Pump head, location of new loading arm etc. will be finalised during 

detailed engineering 

 

Loading Pump 

‐ Pump type    Horizontal, centrifugal 

‐ Pump capacity1   30 m3/hr  

‐ Pump Head   To be decided during BE 

‐ Pump MOC   Alloy 20 

‐ Discharge pipe MOC  Carbon steel 

‐ Pipe Size    100NB for suction & 80NB for discharge  

 

Control & Instruments   

The new loading facility will use existing PLC with additional hardware if required. The system 

will also include Coriolis type Mass flow meter & flow totalizer indication on existing PLC 

and the entire relavant new signal will be repeated in Roaster control system (DCS). 

Operation & Control philosophy and the extent of automation of loading system including 

safety features will be finalised during detailing after considering Namzinc requirements.  

 

Electrical 

DOL feeders required for new acid loading pumps & accessories shall be 

accommodated/extended in existing sulphuric acid switchboard. Existing UPS power supply 

shall be extended up to local control panel of loading arm.  
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B. SULPHURIC ACID STORAGE & HANDLING – AT LUDERITZ PORT 

 ROAD TANKER UNLOADING AT NEW LUDERITZ PORT FACILITY 
 

Technical grade Sulphuric acid produced in new sulphuric acid plant shall be transported by 

acid tanker to new sulphuric acid storage facility at Luderitz port.  

Basis: 

‐ Receipt of Sulphuric acid   75000 mtpa (Technical grade) 

‐ Road Tanker unloading operation  10 hr/day  

‐ Roads Tanker Capacity   32 Ton 

Sulphuric acid unloading pumps (2W/1S) shall be used to unload the tankers at Luderitz port. 

The capacity of unloading pump is based on day operation time. 

Unloading Pump 

‐ Pump type     Horizontal, centrifugal 

‐ Pump capacity1    30 m3/hr  

‐ Pump Head    30 m (to be finalised during DE) 

‐ Pump MOC    Alloy 20 

‐ Discharge pipe MOC   Carbon steel 

‐ Connection to Tanker flange  With wire braided chemical hoses 

‐ Pipe Size     150NB for suction & 100NB for discharge 

Pump station will be located in a kerbed area with acid proof lining and drain connection to 

sump. Additionally the acid resistant lining is also provided from tanker outlet nozzle 

to pump suction and directed towards the sump. 

Separate earthing system for tankers to be considered. 
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 STORAGE TANKS & PUMPING SYSTEM AT LUDERITZ PORT 
 

Basis: 

‐ Sulphuric acid storage  10500 mt (Technical grade) 

‐ Ship loading operation  Continuous during ship loading 

‐ Ship Capacity   8000 mt 

Atmospheric storage tanks 3 nos each with a capacity of 3570 mt (1940 m3) will be provided 

for this purpose. Tank dimensions are estimated as 14 m diameter and 14 m height 

(considering 90% utilization, volume of each tank is 2155 m3).  

Tank area Layout 

Proposed acid storage area is decided based on no existing demolition/modification (Namzinc 

requirement) and requirement of free passage from safety point of view. 

Please refer to storage tank layout (attachment-1) on last page.     

General Requirements 

Storage tanks shall be on RCC pier foundation, all located inside a dyke with a sump to 

collect normal spillage from pumping bay and also spillage from storage tank in the event of 

emergency. The dyke will have capacity of 110% of one tank only. The dyke and pumping bay 

will have complete acid proof brick lining. Double block isolation valves (plug type) are 

provided for outlet nozzle of storage tank, One of the double block valves shall be 

spindle operated valve (to be checked with vendors during detail engineering). 

Pumping facility from Dyke sump to common header of tanks’ inlet to be provided. 

 

One safety shower shall be provided inside dyke area and one in pumping bay. One utility 

station comprising of Raw water & Plant air shall be provided inside the dyke area. One fire 

hydrant point will be provided outside the dyke area. 

 



Plant Client Code NAMZINC Document ID-Code Contract No. 
REFINERY 
CONVERSION 
PROJECT 

NAMZINC NZ-REF-CONV SZRC-RDC-PIN-0000-P-001-01 
66-6675 TKIS-India Document ID-Code 

PIN-0000-P-RDC-0001 

 

 CONCEPT NOTE - SULPHURIC ACID STORAGE 
AND HANDLING  

Rev 01 Page 9 of 15

 

Sulphuric Acid Tank 

- Construction Type  Site fabricated 

- Tank Type   Vertical, cylindrical with flat bottom & conical roof 

- MOC    CS  

- Corrosion Allowance 6 mm minimum (as per NACE) 

- Standards   API 650, NACE –SP-0294 

- Foundation type Raised grillage foundation 

- Nominal volume  2155 m3 X 03 Nos 

- Design pressure  FOL+100 / -25 mmWG (design pressure can be 

as per existing zinc refinery SA storage tank)                                         

- Dimension   14000 mm ) X 14000 mm (H) approximately 

- Accessories  

− Staircase  Wall mounted spiral ladder (Staircase) 

− Level Instruments  Radar type with loop powered indicator near 

pump house. Spare nozzles shall be 

provided at the bottom to install DP type 

Level Indicator, if required, in future. Spare 

nozzle for LT at tank roof to be 

considered 

− Inlet nozzle  i) Inlet nozzle shall be at least 2m 

away from tank wall 

ii) A dip pipe of 100NB and SS 316L 

MOC will be provided. A wear plate 

will be provided below dip pipe. Dip 

pipe outlet shall be 500mm above 

tank bottom plate. An anti-siphon 

hole of 25mm shall be provided 

orienting towards tank centre. 

− Outlet nozzles  i) The nozzles will be at same 

elevation but radially about 500mm 
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apart. Externally, the nozzles will 

be connected to common outlet 

line.  

ii) The nozzles will be extended into 

tank and directed towards tank 

bottom with 45° bends. Wear 

plates shall be provided on the tank 

bottom plate below the inlet pipes.  

− Roof  Access way will be provided, wherever 

required on the roof, for operation & 

maintenance. 

− Manways  Bottom:  1 nos of 600NB cleanout (Bottom 

manway of storage tanks should not be 

flushed with bottom, separate flush 

bottom drain to be considered)  

Top:   3 nos – one of 600NB and 2 nos of 

1000mm X 1000 mm rectangular type.  

− Gauge Hatch  One nozzle with SS crossbars and cover 

with davit shall be provided for tank 

calibration purpose 

− Vent   One nozzle shall be provided at highest point 

with desiccant basket, gooseneck and bird 

screen. Size to be decided during BE. 

− Desiccant  Activated Alumina;  

− Overflow  i)           Size: 150NB 

ii) With SS-316L ‘U’ seal 

iii) ‘U’ seal shall be provided with watch 

glass, acid filling and draining 

arrangement  

− Drain    2 nos of 80NB each; one from tank bottom  

− Overflow to another tank 150NB overflow nozzle (below the main 

overflow nozzle) to other tank to be 
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considered. The overflow shall be 

between tanks TK-101A to B, TK-101B to 

C only.  

− Minimum recycle line  A dip pipe of 100NB and SS 316L MOC 

will be provided. A wear plate will be 

provided below dip pipe. Dip pipe outlet 

shall be 500mm above tank bottom plate. 

An anti-siphon hole of 25mm shall be 

provided orienting towards tank centre 

 

Ship Loading 

Sulphuric acid ship loading pump (2W/1S) of capacity 120 m3/hr each shall be used to load 

10500 mt to the ship of capacity 8000 mt in 20 hrs.  

‐ Pump type    Horizontal, centrifugal 

‐ Pump capacity   120 m3/hr  

‐ Pump Head   50 m (to be finalised during DE) 

‐ Pump MOC   Alloy 20 

‐ Number of pipelines  1 

‐ Loading Rate   240 m3/hr   

‐ Loading by    Pumps  

‐ Min.flow recirculation line to be considered 

‐ Connection to ship flange With wire braided 

chemical hoses, Multiple hoses may be required 

for connection to available nozzles on ship 

- Pipe Size    250NB for suction & 200NB for discharge  

Other accessories  i) High point vents for each line both at jetty & 

tank end 
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ii) High point vent on jetty end of sulphuric acid 

line shall be provided with desiccant basket 

to avoid ingress of moisture into pipeline 

iii) Low point drains for each pipeline 

iv) Raw Water flushing connection for at jetty 

v) Drain points at jetty 

 

MOC 

Pipeline  Carbon steel 

Braided Hose PP lined with PTFE for 98.5% Sulphuric Acid  

Gaskets  PTFE for SA 

Layout  Tanker unloading, storage and ship loading area 

are shown tentatively in Luderitz port Layout 

drawing. 

- Valve (Motorised valves) manifolds for Sulphuric acid with 3 nozzles will be provided 

at Jetty end to facilitate connection of multiple hoses (in parallel).  

- Draining facility shall be provided for each nozzle upstream of isolation valve.  

- It is assumed that, hoses will be connected to ship flange with the help of cranes 

available on ship. In absence of such cranes, the hoses will be connected manually by 

riggers or with the help of hydra. 

- Provision of the following Utilities shall be provided at jetty: 

− Raw Water  for spillage flushing, min 5 m3/hr 

− Potable water  for safety shower; approx. 5 m3/hr 

− Fire water  as per statutory norms. Minimum one hydrant in the 

jetty operational area 

− Plant air  50 Nm3/h for flushing unloading hoses and for air 

masks 
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− Electric power  for MOVs, area lighting and maintenance and other 

normal activities 

 

Drainages, spillages in jetty area shall be collected in sump. It will be collected manually in 

big carboys by sump pump. Area under receiving manifold shall be provided with acid proof 

brick lined flooring. One safety shower will be provided in the vicinity of operating area to 

handle eventualities. The jetty area shall also include a cabinet to store PPE (gloves, safety 

suits, goggles, masks, etc).  

Normally, residual acid in sulphuric acid unloading line will not be drained after each 

consignment. If draining is essential for quantification or for maintenance of pipeline, the same 

can be done through the low point drain. During idle period all Isolation valves on the line shall 

be kept closed to avoid ingress of atmospheric air. 

Type of valves  Sulphuric Acid: Plug Valves 

  (For motorised operated valve (MOV) PTFE lined 

Ball / Plug valves may be considered) 

 

Control & Instruments   

i) Existing MCC room will be used to 

accommodate new control equipment 

ii) Monitoring, controlling and interlocking for 

SA storage & handling shall be PC PLC 

based system. 

iii) Magnetic Corolis type Mass Flow meter 

with flow totalizer indication on PLC, 

suitable for custody transfer accuracy 

and certified as per local regulations shall 

be provided for line to Ship loading 

iv) MOV on line at Jetty 

v) Pressure gauges on jetty and tank end 
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vi) Local Control Panel at Jetty area with Local / 

Remote, Start/Stop push buttons, selector 

switches, indication lamps, local indicators 

etc. for field operator interfaces may be 

considered, if necessary. 

 

 

 

 

 

Electrical 

Existing MCC (drawing no. M2125 – 01-03 Rev A) shall be extended or a new switch board 

shall be provided, to which power supply tapped from existing MCC to power the new 

loading/unloading pumps. New UPS power supply shall be provided. These facilities shall be 

accommodated in existing MCC room.  

Note: 

1) Since there will be only few analog signals, we suggest to use HART communication 

with field configurable SMART electronic transmitters of 4-20 mA DC output instead 

of Profibus PA for Luderitz Port facility. To be confirmed by Namzinc 

 

 

Attachment 1: Sulphuric Acid Storage Tentative Layout  

 



Plant Client Code NAMZINC Document ID-Code Contract No. 
REFINERY 
CONVERSION 
PROJECT 

NAMZINC NZ-REF-CONV SZRC-RDC-PIN-0000-P-001-01 
66-6675 TKIS-India Document ID-Code 

PIN-0000-P-RDC-0001 

 

 CONCEPT NOTE - SULPHURIC ACID STORAGE 
AND HANDLING  

Rev 01 Page 15 of 15

 

 



 
TRANSPORTATION OF ZINC SULPHIDE CONCENTRATE FROM THE  

ORANJEMUND BORDER TO THE NAMZINC REFINERY 
ESIA REPORT 

  NAMZINC (PTY) LTD 

 

JUNE 2021 REV 01  PAGE 74 OF 76 
ECC DOCUMENT CONTROL - ECC-99-313-REP-22-D 

 

APPENDIX E - TRANSPORT ROUTE ASSESSMENT  



    
 
 
 

Prepared by:                                           Prepared for:                                         On behalf of: 

 

Transport Route Assessment –  
Oranjemund to Rosh Pinah to Lüderitz 

 

Namzinc Refinery near Rosh Pinah, Namibia 
 

01 April 2021 
Report Status – Revision 1 

 

 

 

5th Floor 
Imperial Terraces 
Carl Cronje Drive 
Tyger Waterfront 
Bellville, 7530 
     021 914 6211 
     westerncape@itsglobal.co.za 



   

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD      Page i 

 

 

 

SUMMARY SHEET 

 

Report Type  Transport Route Assessment  

Title  Oranjemund to Rosh Pinah to Lüderitz 

Location  Namzinc Refinery near Rosh Pinah, Namibia 

Client  Environmental Compliance Consultancy (ECC) 

Reference Number  ITS 4324 

Project Team  Christoff Krogscheepers / Christoff@itsglobal.co.za 
Hugo Engelbrecht / Hugo@itsglobal.co.za 
Theodore Neels / Theodore@itsglobal.co.za 

Contact Details  Tel: 021 914 6211  

Date  01 April 2021 

Report Status  Revision 1  

File Name  G:\4324  Route  Ass  Oranjemund_Rosh  Pinah_Luderitz\12 
Reports\Issue\4324_Route  Assessment  Oranjemund‐Rosh  Pinah‐
Luderitz_TCN_2021‐04‐01.docx 

 

 

 



   

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD      Page ii 

TABLE OF CONTENTS 

1  INTRODUCTION .......................................................................................................................... 1 

2  THE DEVELOPMENT .................................................................................................................... 1 

3  STUDY ROUTE & INTERSECTIONS ............................................................................................... 2 

3.1  Route Sections ..................................................................................................................... 2 
3.2  Road Classification .............................................................................................................. 2 
3.3  Study Intersections .............................................................................................................. 2 

4  ANALYSES HOURS ....................................................................................................................... 3 

5  SCENARIOS ANALYSED ................................................................................................................ 3 

6  DATA COLLECTED ........................................................................................................................ 3 

7  EXISTING TRAFFIC ....................................................................................................................... 4 

7.1  Average Daily Traffic (ADT) volumes ................................................................................... 4 
7.2  30th Highest Peak Hour volumes ......................................................................................... 4 
7.3  Scenario 1 – Existing Traffic Operations .............................................................................. 4 

8  DEVELOPMENT TRIPS ................................................................................................................. 5 

8.1  Oranjemund to Namzinc Refinery ....................................................................................... 5 
8.2  Namzinc Refinery to Port of Lüderitz .................................................................................. 5 

9  FUTURE TRAFFIC ......................................................................................................................... 5 

9.1  Scenario 2 ‐ 2022 Total Traffic Operations ......................................................................... 5 
9.2  Scenario 3 ‐ 2037 Total Traffic Operations ......................................................................... 6 
9.3  Link Volumes and Available Capacity .................................................................................. 6 

10  VEHICLE SPEEDS .......................................................................................................................... 6 

11  RISKS EVALUATED ....................................................................................................................... 7 

11.1  Weight limit ......................................................................................................................... 7 
11.2  Width restrictions ................................................................................................................ 7 
11.3  Height restrictions ............................................................................................................... 8 
11.4  Cyclists ................................................................................................................................. 8 
11.5  Animals warning signs ......................................................................................................... 8 
11.6  Road curves ......................................................................................................................... 9 
11.7  Sand dunes .......................................................................................................................... 9 
11.8  Roundabouts ..................................................................................................................... 10 
11.9  Railway crossings ............................................................................................................... 10 
11.10  Pedestrians / Cyclists ......................................................................................................... 11 
11.11  Public Facilities .................................................................................................................. 11 

12  SHOULDER SIGHT DISTANCES ................................................................................................... 12 

13  BARRIER LINES .......................................................................................................................... 12 

14  LUDERITZ STORAGE FACILITY ................................................................................................... 13 

15  CONCLUSIONS AND RECOMMENDATIONS .............................................................................. 14 

   



   

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD      Page iii 

ANNEXURES 

Annexure A:  Figures 

Annexure B:  Photos 

 

LIST OF FIGURES 

Figure 1: Locality Plan 

Figure 2: Sulphuric Acid Storage Facility Lüderitz 

Figure 3: Namzinc Refinery Layout 

Figure 4: Oranjemund Border Post 

Figure 5: Existing Average Daily Traffic Volumes (ADT) 

Figure 6: 30th Highest Peak Hour Traffic Volumes 

Figure 7: Potential Hazards along Route 

Figure 8: Rosh Pinah Roundabouts 

Figure 9: Speed Limits and Measured Speeds 

Figure 10: Railway Crossings Lüderitz 

Figure 11: Shoulder Sight Distances 

Figure 12: Illustration of Trucks 

Figure 13: Lüderitz Port Operations and Layout 

Figure 14: Lüderitz Warehouse Layout 

 

LIST OF TABLES 
Table 1: Road Link Volumes ................................................................................................................... 6 

Table 2: Vehicle Travel Speeds .............................................................................................................. 6 

Table 3: Barrier Lines ........................................................................................................................... 12 

 

 



Transport Route Assessment ‐ Oranjemund to Rosh Pinah to Lüderitz – Namzinc Refinery   01 April 2021 

Revision 1  ITS 4324 
 

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD        Page 1 

1 INTRODUCTION  

This  report  summarises  a  transport  route assessment  between  the Oranjemund border post,  the 
Namzinc Refinery (near Rosh Pinah) and the Port of Lüderitz.  Skorpion Zinc plans to expand its current 
operations, to manufacture sulphuric acid from zinc sulphate concentrate.  This assessment evaluates 
the routes that would be used to transport these materials.  

The purpose of this route assessment,  is  to  identify and evaluate potential constraints and /  risks 
along this route, and to recommend appropriate mitigation measures if / where neccesary.    

2 THE DEVELOPMENT  

The existing Skorpion zinc refinery (near Rosh Pinah), would be upgraded to enable the treatment of 
zinc sulphate concentrate into sulphuric acid. The development is planned and the impacts thereof 
on  the  routes  that would  be  used  to  transport  these materials,  were  evaluated  in  the  following 
phases:  

x Production Start – July 2022  

o 1 000 tons / day (or 314 000 tons / year) of zinc sulphide concentrate to be transported 
from their sister company Black Mountain Mining (Pty) Ltd, Gamsberg Mine, Northern 
Cape, South Africa. 

o 205 tons / day (or 75 000 tons / year) of sulphuric acid to be produced. 

x Production End – around 2037 (15 years from 2022)  
 

The zinc sulphide concentrate would be mined at the Gamsberg mine in Aggeneys South Africa, from 
where it will be transported by interlink trucks to the Oranjemund border post.  Note that the road 
section between the Gamsberg mine and the Oranjemund border post  is excluded from this  route 
assessement, since this route is adressed as part of another investigation.  

The zinc sulphide concentrate would be transported by interlink trucks from the Oranjemund border 
post to the Skorpion zinc mine / Namzinc Refinery, approx. 19 km north of Rosh Pinah, in the Karas 
Region, Namibia. The zinc sulphide concentrate would then be processed at the Namzinc Refinery to 
produce sulphuric acid. This sulphuric acid would be transported from the Namzinc Refinery with 
tanker trucks to the Port of Lüderitz.  At the Lüderitz harbour, this sulphuric acid would be then stored 
at a new warehouse facility, from where it would be pumped via a new pipeline to into awaiting ships 
within the harbour, when it is ready for loading and export.  
 

Note that the upgrades as discussed above are proposed over and above the current operations at 
the Skorpion zinc mine, which includes the transport of zinc and metal from the Skorpion mine to the 
Port of Lüderitz.  Based on the information provided by the mine, this existing operation equates to 
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between 12 and 15 truck trips per direction per day, within a 12 hour period (from 6:00 AM to 6:00 
PM).  

3 STUDY ROUTE & INTERSECTIONS  

3.1 Route Sections  

The following (two) road sections were evaluated:  

1. The first section is from at the Oranjemund border post to the Namzinc Refinery, which is a 
total distance of approx. 120 km along the C13 / M118.  

2. The second section is from the Namzinc Refinery to the Lüderitz Port, which is a total distance 
of approx. 290 km along the C13 / M118 and the B4 / T402.  Within the town of Lüderitz, the 
routes diverges along Bay Road, Nachtigall Street Bismarck Street and Port Road.  

See Figure 1 for a Locality Plan of these road sections, Figure 2 for the Lüderitz harbour storage facility 
layout,  Figure  3  for  the  Skorpion  zinc mine  layout  and  Figure 4  for  the Oranjemund border  post 
layout.  

3.2 Road Classification  

x B4 (T0402) –  is a typical Class 2 major arterial, with one surfaced lane (approx. 3,5 meters 
wide) per direction, without shoulders and a 120 km/h posted speed limit.  

x C13  (M0118) –  is a typical Class 3 rural minor arterial, with one surfaced lane (approx. 3,7 
meters wide) per direction and a 120km/h posted speed limit. There are shoulders on both 
sides of the road between Rosh Pinah and Oranjemund and there are no shoulders between 
Aus and Rosh Pinah.  

x Bay Road / Nichtigall Street / Bismarck Road – is a typical Class 4 urban collector, with one 
surfaced lane per direction, with sidewalks and with parking on both sides of the road and a 
60km/h posted speed limit.  

x Skorpion zinc mine Access Road – is a typical Class 4 rural collector road, with one surfaced 
lane per direction, without shoulders and a 100 km/h posted speed limit.  

3.3 Study Intersections 

The following study intersections were analysed:  

x Int.1 ‐ B4 (T0402) / C13 (M0118) ………………………………….…….……. existing two‐way stop‐control 
x Int.2 ‐ C13 (M0118) / Skorpion Access Road ………………………….…. existing two‐way stop‐control 

 

See Annexure B for typical road cross sections for these roads. 

 

   



Transport Route Assessment ‐ Oranjemund to Rosh Pinah to Lüderitz – Namzinc Refinery   01 April 2021 

Revision 1  ITS 4324 
 

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD        Page 3 

4 ANALYSES HOURS  

The  30th  Highest  Peak  Hour  traffic  volumes  were  used  to  determine  the  impact  from  this 
development  on  the  surrounding  road  network.    This  peak  hour  volumes  is  higher  than  typical 
weekday AM and PM peak hour traffic volumes, and it is used in the evaluation and design of rural 
highways.   

5 SCENARIOS ANALYSED  

The following scenarios were analysed:  

x Scenario 1: 2021 Existing Traffic conditions – based on the existing 30th highest peak hour 
traffic volumes.  

x Scenario 2: 2022 Total Traffic conditions – based on Scenario 1 traffic volumes, escalated with 
a  4,5  percent  growth  rate  per  year  over  a  one  (1x)  year  period,  plus  the  additional 
development trips (refer to Section 8) added to the road network (start of production).  

x Scenario 3: 2037 Total Traffic conditions – based on Scenario 2 traffic volumes, escalated with 
a 4,5 percent growth rate per year over a further fifteen(15x) year period (end of production).  

6 DATA COLLECTED  

Site visits / surveys were done on 30 & 31 January 2021. The following information was collected: 

x Video footage of the full route from the Oranjemund border post to the Lüderitz Port 
x Photos were also taken at the following locations: 
o At the Oranjemund border post  
o At the C13 / Namzinc Refinery access intersection  
o At the B4/C13 (Keetmanshoop Junction) intersection 
o At the road over rail level crossings in Lüderitz 
o At the Lüderitz Port site  

The following information was obtained from station data of the Traffic Surveillance and Pavement 
Management System, from the Namibian Road Authority.:  

x Average Daily Traffic (ADT) volumes  
x Traffic splits  
x Heavy vehicle percentages  
x 30th highest peak hour volumes 
x Historic traffic growth rates 
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7 EXISTING TRAFFIC  

7.1 Average Daily Traffic (ADT) volumes  

The Average Daily Traffic (ADT) volumes along the B4 (T0402) and C13 (M0118) were obtained from 
the Traffic Surveillance and Pavement Management System of the Namibian Road Authority.   

Due to the Covid 19 pandemic, traffic volumes were typically lower during 2020 (as well as 2021).  
For this reason, historic traffic counting data were obtained for the years between 2015 and 2018 
and escalated with a historic growth rate (of 4,5 percent per year), to determine the expected 2021 
ADT (“true demand”) volumes.  This calculated 2021 ADT volumes is higher than the current traffic 
volumes along the road network.  

See Figure 5 for the current Average Daily Traffic (ADT) volumes along the study road sections.  The 
current  traffic  volumes  along  the  B4  (T0402)  is  approx.  250  vehicles  per  day.  The  current  traffic 
volumes along the C13 (M0118) is approx. 250 vehicles per day between the Skorpion zinc mine and 
the B4 (T0402) and 1 000 vehciles per day between Oranjemund and the Skorpion zinc mine.  These 
volumes are relatively low.  

7.2 30th Highest Peak Hour volumes  

The 30th highest peak hour traffic volumes were obtained from the following traffic counting stations:  

x Station TSS039 – located along B4 at Km 85.6 (2018)  
x Station TSS147 – located along C13 at Km 97.86 (2015 to 2016) 
x Station TSS201 – located along C13 at Km 143.96 (2015 to 2016)  

The 30th highest peak hour, also known as the design hourly volumes, is the volumes that will only be 
exceeded  29  times  in  a  year  and  it  is  higher  than  the  average  weekday  AM  and  PM  peak  hour 
volumes. The 30th highest hour traffic volumes were used to determine a worst‐case scenario impact 
of the proposed development trips on the surrounding road network.  

The existing 30th highest peak hour volumes are as follows: 

o 55 vehicles per hour along the B4 (T0402) 
o 51 vehicles per hour along the C13 (M0118) between Skorpion mine and the B4 (T0402) and 
o 102 vehicles per hour along the C13 (M0118) between Oranjemund and the Skorpion mine.  

7.3 Scenario 1 – Existing Traffic Operations  

The  30th  highest  hour  link  volumes  along  the  B4  and  the  C13  were  used  to  determine  turning 
movement volumes at the study intersections.  The existing intersection geometry and control was 
used, which includes turning lanes on all approaches.  See Figure 6 for the expected 30th highest peak 
hour traffic volumes and operations, as well as the existing intersection geometry and control.  
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Based on the capacity analyses results as summarised  in  this  figure,  it  is evident  that  these study 
intersections currently operate at acceptable Levels‐Of‐Service (LOS) A, with more that 89 percent 
spare intersection capacity.  Hence, no road upgrades are required or proposed, from a capacity point 
of view, for the Exiting Traffic scenario.  

8 DEVELOPMENT TRIPS  

This new manufacturing process is expected to generate the following additional truck trips.  

8.1 Oranjemund to Namzinc Refinery  

x 1 000 tons per day of zinc sulphide concentrate to be transported.  
x 32 tons carrying capacity per interlink side tipper truck.  
x 12 hours daily operations (only operate between 6:00 AM and 6:00 PM daily).  
x 32 truck trips per day and / or average (1 000 / 32 / 12 =) 2,6 truck trips per hour.  
x Hence, 3 truck trips per direction per peak hour. For analyses purposes, it  is assumed that 

trucks would arrive / depart within the same peak hour.  

8.2 Namzinc Refinery to Port of Lüderitz  

x 205 tons per day of sulphuric acid to be produced.  
x 32 tons carrying capacity per tanker truck.  
x 12 hours daily operations (only operate between 6:00 AM and 6:00 PM daily).  
x 7 truck trips per day and / or average (205 / 32 / 12 =) 0,5 truck trip per hour.  
x Hence, 1 truck trip per direction per peak hour. For analyses purposes,  it  is assumed that 

trucks would arrive / depart within the same peak hour.  

See Figure 13  for  the  interlink side tipper truck and tanker truck that would be used to transport 
these materials.  Also see Figure 6 for the expected new development trips.  

9 FUTURE TRAFFIC  

9.1 Scenario 2 ‐ 2022 Total Traffic Operations  

The 2022 Total Traffic volumes were calculated by adding the development trips to the existing 30th 
highest hour traffic volumes, which was escalated with a 4.5 percent growth rate per year over a one‐
year period (from 2021 to 2022). 

See Figure 6  for  the expected 2022 Total Traffic  volumes and operations.   Based on  this  capacity 
analysis results,  it  is evident that the study intersections would continue to operate at acceptable 
Levels‐Of‐Service (LOS) A, and with about 87 percent spare  intersection capacity.   Hence, no road 
upgrades are required or proposed, from a capacity point of view, for the 2022 Total Traffic scenario.  
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9.2 Scenario 3 ‐ 2037 Total Traffic Operations  

The 2037 Total Traffic volumes were calculated by adding the development trips to the existing 30th 
highest hour traffic volumes, which was escalated with a 4.5 percent growth rate per year over a total 
of 16 years (or 2022 base + 15 years).  

See Figure 6  for  the expected 2037 Total Traffic  volumes and operations.   Based on  this  capacity 
analysis results,  it  is evident that the study intersections would continue to operate at acceptable 
Levels‐Of‐Service (LOS) A/B, and with more that 76 percent spare intersection capacity.  Hence, no 
road upgrades are  required or proposed,  from a capacity point of view,  for  the 2037 Total Traffic 
scenario.  

9.3 Link Volumes and Available Capacity  

The existing / future Link Volumes along the study roads are summarised in Table 1 below. 

Table 1: Road Link Volumes  

Road Section  2021 Exist 
Peak Hour 

2022 Total 
Peak Hour 

2037 Total 
Peak Hour  *Link Capacity 

B4 (Lüderitz to Aus)  58vph  63vph  114vph  1 400 veh/h 

C13 (North of  
Skorpion Zinc Mine)  48vph  52vph  86vph  1 400 veh/h 

C13 (South of  
Skorpion Zinc Mine)  232vph  240vph  274vph  1 400 veh/h 

*Link capacity based on balanced total two‐way volumes ‐ Highway Capacity Manual (Exhibit 20‐4) 

 

Based on the Link Volumes as summarised above,  it  is evident that sufficient  link capacity  is‐ and 
would be available along the study roads, to accommodate the additional development trips. Hence, 
no link upgrades are required or proposed, from a link capacity point of view.  

10 VEHICLE SPEEDS  
The surveyed vehicle travel speeds along the study road sections, are summarised in Table 2 below: 
 

Table 2: Vehicle Travel Speeds  

Station  Location 

Average Speed  
(Both directions)  85th 

Percentile 
All vehicles 

Speed 
Limit Light  

vehicles 
Heavy  
Vehicles 

TSS039  B4 between Lüderitz 
and Aus  120,03km/h  93,57km/h  115,53km/h  120km/h 

TSS147  C13 north of Skorpion
 and south of B4  126,76km/h  94,7km/h  116,94km/h  120km/h 

TSS201  C13 north of Skorpion
 and south of B4  120,06km/h  95,33km/h  117,44km/h  120km/h 
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The speed limit for most of the study road section/s is 120km/h. From on‐site observations as well 
as  these  surveyed  vehicle  travel  speeds,  it  is  evident  that  the  road  design  and  cross‐section  can 
acceptably accommodate the assigned posted speeds.  

There are sections where the speed limit is lower, for example between Oranjemund and Rosh Pinah 
(at the “mountain pass” sections), through Rosh Pinah and near Lüderitz. These lower posted speeds 
and operational speeds are due to the following reasons:  

x Along  C13  between  Oranjemund  and  Rosh  Pinah  –  To  improve  road  safety  along  the 
“mountain pass” section, where there are sharp curves/bends and relatively steep gradients.  

x Along C13 through Rosh Pinah – To improve road safety through the residential area.  
x At the C13 / B4 intersection near Aus ‐ To improve road safety at this intersection.  
x Along the B4 near Lüderitz – To improve road safety when entering the residential area.  

Based on a review of the above, no changes are proposed to the current posted speed limits.  It is also 
evident that the existing truck speeds (including that of the Skorpion mine) operate at acceptable and 
safe speeds to ensure minimal impact on private vehicles movements along these routes.  

11 RISKS EVALUATED   
See Figure 7 for an illustration of potential risks identified and evaluated along the study route, also 
refer to Annexure B for photos at these locations.  The following risks were evaluated:  

11.1 Weight limit  

A weight limit restriction sign was observed across the Orange River bridge between South Africa and 
Namibia.  The  weight  limit  of  this  bridge  (based  on  this  sign)  is  58 tons,  see  Photo 5.  The  truck 
transporting  the  zinc  sulphide  from  the Gamsberg mine  through  the border post will  have Gross 
Combined Mass (GCM) of 56 tons. See Figure 13 for an example of the interlink truck that would be 
used.  It is evident that the GCM of these trucks would be less that the weight limit restriction of this 
bridge, and therefore trucks would able to safely use this bridge.  

11.2 Width restrictions 

A width  restriction  sign was  observed  across  the Orange  River  bridge  between  South  Africa  and 
Namibia. The width limit across this bridge  is 3.3m, see Photo 5.   This means that traffic can only 
cross the bridge in one direction at a time. The interlink trucks transporting the zinc sulphate would 
have a width of 2,6m and would therefore not be restricted by the width limitation of this bridge. 
The stop lines on the approaches of the bridge crossing are located in such a position to ensure that 
vehicles  can  stop  and  wait,  to  observe  oncoming  traffic  before  crossing  the  bridge.  The  traffic 
volumes that cross this bridge  is relatively  low. Due to these  low traffic volumes, the stop‐and‐go 
one‐way  traffic  flow  across  the  bridge would  not  result  in  unacceptable  delays  and  /  or  vehicle 
queues.  Hence, the width restriction across this bridge does not pose any constraints.   
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11.3 Height restrictions 

The following potential height / clearance restrictions were identified:  

x An overhead electrical cable crossing, across the C13 approx. 4km north of the Oranjemund 
border post. The exact height / clearance of this overhead cable crossing is uncertain, but it 
is  very high and  there  is  sufficient  clearance  to ensure  that  trucks would be able  to drive 
underneath  it,  without  any  constraints.  There  are  also  advanced  warning  signs  of  this 
powerline crossing. See Photo 6 and Photo 7.  

x There are two overhead electrical powerline crossings across the Skorpion Access Road. The 
one  is  located  immediately  after  driving  through  the  first  security‐controlled  access  and 
another one is located closer to the main mine access. See Photo 8 and Photo 9. There are 
warning  signs  for  these  electrical  overhead  cable  crossings,  which  indicates  a  height 
restriction of 5.5 meters.  

x There is also a height limit restriction at the Lüderitz Port security‐controlled access point. The 
height restriction at this entrance is 5.0m. See Photo 10.  

Since the heights of the interlink‐ and tanker trucks are 3.766m and 3.644m respectively, the height 
limit restrictions along this route would not result in any constraints for these trucks.  

11.4 Cyclists  

There is a cyclist ahead warning sign along the C13, just north of the Oranjemund border post. See 
Photo 11. A cyclist was encountered along this route, during the site observations, travelling in the 
northbound direction to Rosh Pinah. Due to sand  in the road shoulder,  this cyclist had to use the 
vehicle travel lane as shown in Photo 12. This is unsafe for the cyclists, due to the significant speed 
differential between these modes of transport.  It is recommended that the road be cleared of sand 
on a more regular basis, to ensure that cyclist can use the road shoulder.  Refer to the discussion later 
in this section on sand dunes.  

11.5 Animals warning signs 

There are several warning signs along this route to highlight this potential danger of animals within 
the road reserve, as follows:  

x Ostriches ahead – located along C13, just north of the Oranjemund border post and also on 
the Skorpion zinc mine Access Road. See Photo 13 and Photo 14.  

x Kudus ahead – located along the C13 just outside Aus. See Photo 15.  
x Cattle ahead – located along C13 just outside Aus.  See Photo 16.  
x Wild antelope ahead – located along the Skorpion zinc mine Access Road.  
x Horses ahead – located along the B4 west of Aus. 
x Brown Hyena’s ahead – located along the B4, at 30km and 50km outside of Lüderitz.  
x Eland ahead – located along the B4 at 30km outside of Lüderitz.  
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Based on the Road Accident Statistical Report (2009) there were 1 700 accidents in Namibia, which 
involved animals. The route assessment is located in the western parts of the Karas Region, which 
according  to  this  report  accounts  for  approx.  four  (4)  percent  of  these  total  (vehicle  /  animal) 
accidents.  

Probably the biggest cause of vehicle / animal collisions, is the fact that vehicle drivers cannot see 
animals within the road during night time driving conditions.  Although the continuous maintenance 
of farm fences would ensure that most animals remain outside of the road reserve, some animals 
can jump over‐, or crawl under even well‐maintained farm fences.  

Fortunately, the study road section was designed and constructed to relatively high standards, with 
good forward‐ and stopping sight distances throughout most of the route.  Also, the trucks that is 
going  to  transport  the  zinc  sulphate  concentrates  and  sulphuric  acid  is  only  going  to operate  for 
12 hours of the day (from 6:00 AM to 6:00 PM), during good daylight conditions. Hence, the potential 
for conflict between vehicles and animals should be unlikely and therefore not an issue.  

11.6 Road curves  

Only a few advanced curves ahead warning signs were identified along the full study road section. 
Based on site observations, the majority of these horizontal curves are relatively smooth and does 
not warrant additional signage.  

Most  of  these  advanced  curves  ahead  warning  signs  are  provided  along  the  C13  between 
Oranjemund  and  Rosh  Pinah,  where  a  series  of  horizontal  curves  are  encountered,  within  the 
“mountain passes” area. The road is also well designed for the speed at which it is signed. In sections 
where forward‐ and stopping sight distances are limited through curves, there are no overtaking / 
barrier  lines  prohibiting  overtaking.  The  current  curves  ahead warning  signs  should  therefore  be 
sufficient; hence no additional curves ahead warning signage is proposed.  

11.7 Sand dunes  

Based on site observations, it is evident that there are relatively long sections were sand blows into 
the road shoulder or right onto the road edge, for roads that does not have shoulders. The sections 
of this route were sand dunes and / sand in the road surface were encountered, are as follows:  

x Along  the C13 between  the Oranjemund border post and Rosh Pinah, between 90km and 
30km from Rosh Pinah. See Photo 12 and Photo 18. There are numerous signs along this road 
section to warn motorist of the potential danger of sand. See Photo 17.  

x Along the B4 between 5km and 30km outside of Lüderitz. See Photo 20. There are signs along 
this road section to warn motorist of the potential danger of sand in the road.  See Photo 19. 

Sand in the road or shoulder is a potential safety hazard.  The sand forces cyclist into vehicle travel 
lanes or vehicles into apposing / conflicting lanes. It is recommended that more regular maintenance 
be done by the relevant road authority, to remove sand from these roads and shoulders.  
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11.8 Roundabouts  

There are two roundabouts in Rosh Pinah, along the C13. The outer diameter of these roundabouts 
are approx. 30 meters, with a 5‐meter circulation lane and a 4‐meter apron on the inner island. See 
Photo 21 and Photo 22 for the eastern roundabout‐ and see Photo 23 and Photo 24 for the western 
roundabout, in Rosh Pinah.  

The  interlink  trucks would  have  to  travel  “straight”  through  along  the C13  at  both  roundabouts.  
Based on an AutoTurn analyses of  these  interlink  truck movements,  it  is evident  that  the current 
geometry of  these  roundabouts would be able  to accommodate  these movements,  although  the 
apron would have to be used (this is what it is supposed to be used for).  See Figure 8.  

There are warning signs and directional (map type) signs on the approaches of this roundabout. See 
Photo 22  and  Photo 25  to  Photo 28.    There  is  street  lighting  at  these  roundabouts,  although 
additional streets would improve night time driving conditions.  No additional upgrades are required 
or proposed at these roundabouts, from a geometric design point of view.  

11.9 Railway crossings  

The tanker trucks driving from the Namzinc Refinery to Lüderitz will have to cross two road over rail 
level crossings  in Lüderitz.   Based on  info provided by TransNamib,  there are currently  two trains 
entering and exiting Lüderitz per day. The  trains normally arrive  late at night between 23:00 and 
00:00. The transport of the sulphuric acid to the port by tanker truck will occur during the daytime 
and therefore the potential for a collision between trains and these tanker trucks are unlikely.  

Based on on‐site observations, there seems to be insufficient sight distance available at the Nachtigall 
Street and Bay Street approaches to this road over rail level crossing. There are walls on both sides 
of the railway line that prevents motorist from seeing oncoming trains. See Photo 29 and Photo 30.   

It  is  recommended  that  the  safety  of  this  current  road  over  rail  level  crossing  be  reviewed  by 
TransNamib, and if necessary additional safety measures should be considered / implemented.  Note 
that due to the relatively  few additional truck trips along this route  (i.e.  less than 1 truck trip per 
direction per hour), the review for safety measures at this road over rail level crossing should NOT be 
the responsibility of Namzinc. This is an existing (historic) road over rail level crossing, with limited 
space to implement geometric improvements. These safety improvements could include additional 
signage, booms or even street lighting.  

The road over rail level crossing within the Lüderitz Port should be acceptable. There are sufficient 
sight distances available in both directions, from both sides. See Photo 31 and Photo 32.  

Hence, from the Skorpion development point of view, no additional upgrades are proposed at this 
existing road over rail level crossings.    
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11.10 Pedestrians / Cyclists  

The following pedestrians / crossings warning signs were observed: 

x Rosh Pinah ‐ Pedestrians were observed crossing the C13 at the roundabouts in Rosh Pinah. 
There are numerous pedestrian crossings warning signs along this route.  However, there are 
no formal pedestrian sidewalks along this specific road section. See Photo 45 to Photo 50. 
Traffic calming measures (i.e. a raised pedestrian crossing) are also currently provides along 
the C13, in the vicinity of Rosh Pinah. Hence, no additional signage is proposed. 

x Aus ‐ Several pedestrians were observed along the B4, at the access into Aus. See Photo 51 
and Photo 52. However, no pedestrian crossing warning signs are provided in this vicinity. It 
is recommended that pedestrian crossing warning signs be provided along the B4 at the Aus 
intersection, especially since the B4 cuts Aus in two (north / south) parts.  

x Lüderitz  –  Some  pedestrians  were  observed  along  the  B4  entering  Lüderitz.  There  are 
numerous pedestrians and children crossing warning signs along the B4 near Lüderitz. There 
is also a pedestrian crossing in Bismarck Street, which is relatively wide. The speed within the 
town of Lüderitz is reduced to between 80km/h and 60km/h. The signs and markings currently 
in place,  should be sufficient  to highlight  the potential presence of pedestrians  to drivers. 
Hence, no additional signage is proposed. 

 

11.11 Public Facilities  

See Figure 11 for the current public facilities and pedestrian desire lines across the B4 and C13, near 
the towns.  The following can be concluded, based on this investigation:  

x At Lüderitz – There is a school to the west of the B4 and the majority of the residential area is 
located to the east.  This results in a relatively strong pedestrian desire line across the B4.  

x At Aus – There are residential areas to the north of the B4 and there are work opportunities 
to the south.  This results in pedestrian desire lines across the B4.  

x At  Rosh Pinah  ‐  There  are  several  schools  to  the  south  of  the  C13.  Although most  of  the 
residential areas are also located to the south, some informal residential areas are located to 
the north.  These informal residential areas do not have school and need to cross the C13.  

The  above  highlights  the  issues  created  by  poor  land  use  planning.  From  a  transport  or  route 
assessment point of view, there is little that can be done to address this issue, apart from the advance 
warning signs to highlight pedestrians in the road, which is already in place. It is suggested that these 
issues be considered as part of future land use planning in these areas, by establishing self sufficient 
towns on both sides of these major roads, if possible.  Alternatively, the relevant road authority could 
evaluate safer and more appropriate cross opportunities of these roads.  



Transport Route Assessment ‐ Oranjemund to Rosh Pinah to Lüderitz – Namzinc Refinery   01 April 2021 

Revision 1  ITS 4324 
 

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD        Page 12 

12 SHOULDER SIGHT DISTANCES  
The following two existing T‐junctions along the study route were evaluated to check  if sufficient 
Shoulder Sight Distance (SSD) is available for vehicles and trucks on the “side roads”:  

x The B4 / C13 intersection …………………………………………………………………………………… Yield control 
x The C13 / Skorpion zinc mine access …………………………………………………………………… Stop control  

See Photo 41  and Photo 42, which  illustrates  that  the B4  is  relatively  straight and  flat at  the C13 
intersection.  Hence, motorist is able to see for relatively long distances along the B4 from the C13 
approach.  Hence, the available SSD is acceptable at the B4 / C13 intersection.  

See Photo 43 and Photo 44 for the view along the C13 from the Namzinc Access Road. The Skorpion 
Access  joins the C13 on the outside of a (relatively  large) horizontal curve.   See Figure 12,  for the 
recommended SSD as well as the available SSD at this intersection.  Based on this figure, the current 
speed along the C13 at the Namzinc Access Road is 120km/h, which requires as SSD of 450 meters 
(according  to  the  UTG).    However,  only  335  meters  is  currently  available  to  the  north.    It  is 
recommended that the posted speed limit along the C13 be reduced to 80km/h at the C13 / Skorpion 
mine access intersection, in order to ensure that acceptable (approx. 300m) SSD would be available, 
and to ensure safer operations for all road users.  

13 BARRIER LINES  
In  order  to  determine  overtaking  opportunities,  the  barrier  lines  between  opposing  traffic  lanes 
(which enforces no overtaking zones) were surveyed for the study road section/s.  The purpose of 
barrier lines is to warn drivers not to overtake, in situations where insufficient forward sight distance 
is available, due to horizontal and / or vertical curves in the road.  Although barrier lines ensure a 
safer road environment, it may result in delays for general traffic behind slower moving trucks.  

The barrier  lines were surveyed over the  full  length of  the road section.   See Table 3 below for a 
summary of the percentage of the road sections, where there are barrier lines.  

Table 3: Barrier Lines  

Road  From  To 
Percentage of road with 

barrier lines 

C13  Oranjemund  Rosh Pinah  26% 

C13  Rosh Pinah  Oranjemund  25% 

C13  Aus  Rosh Pinah  5% 

C13  Rosh Pinah  Aus  5% 

B4  Aus  Lüderitz  24% 

B4  Lüderitz  Aus  22% 

Namzinc Access Rd  C13  Mine Access  15% 

Namzinc Access Rd  Mine Access  C13  21% 
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Form the above summary, it is evident that the section along the C13 between Oranjemund and Rosh 
Pinah has more barrier lines (or less overtaking opportunities), compared to the rest of the route.  
This is due to the “mountain pass” sections.  However, there are sufficient straight and flat sections, 
between barrier line sections, where vehicles can overtake slower moving trucks.  

Due to the relatively low traffic volumes‐, the relatively high operational speeds of trucks‐ as well as 
the high percentage of passing opportunities along this route, no additional geometric upgrades are 
proposed to improve passing opportunities along these routes.  

14 LUDERITZ STORAGE FACILITY  
The layout of the new storage facility at the Luderitz Port is shown in Figure 14 and Figure 15. See 
Photo 53 for the location where the storage tanks would be constructed. Also see Photo 54 for the 
access to the warehouse and Photo 55 / Photo 56 for the roads next to this storage facility.  

The following comments and recommendations are relevant:  

x Access / exit: Refer to Figure 14 and Figure 15.  The truck access to this new storage facillity 
is proposed from “Storage Road”, which is located to the north of the current building.  

x On‐site  truck  circulation:  The  truck  circulation  on‐site  should  only  occur  in  a  forward 
direction. Any reversing of trucks should be kept to a minimum and only within areas that is 
closed  off  to  general  public movements.  The  circulation  of  this  on‐site  truck movements, 
should be discussed in detail by the environmental consultant for this project.  

x Chemicals spillage containment:  Measures should be put in place to contain possible spillage 
of chemicals, at the point where the sulphuric acid is transferred from the tanker trucks to 
the storage tanks on site. These containment measures should be discussed in detail by the 
environmental consultant for this project.  
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15 CONCLUSIONS AND RECOMMENDATIONS  

This  report  summarises a  transport  route assessment between  the Oranjemund border post,  the 
Namzinc Refinery (near Rosh Pinah) and the Port of Lüderitz.  Skorpion plans to expand its current 
operations, to manufacture industrial sulphuric acid from zinc sulphide concentrate.  This assessment 
evaluates  the  routes  that  would  be  used  to  transport  these  materials.  The  following  can  be 
concluded, based on the outcomes of the investigation:  

Development Phases:  

x 1 000 tons / day of zinc sulphate concentrate to be transported from Oranjemund border post 
to Namzinc Refinery, near Rosh Pinah. 

x 205 tons  / day of  industrial  sulphuric acid  to be produced at Namzinc Refinery, near Rosh 
Pinah to be transported to the Port of Lüderitz.  

x Production to start in July 2022 and end in 2037 (15 years from 2022) 

Existing 30th Highest peak hour volumes: are as follows: 

x 55 vehicles per hour along the B4 (T0402) 
x 51 vehicles per hour along the C13 (M0118) between Skorpion mine and the B4 (T0402) and 
x 102 vehicles per hour along the C13 (M0118) between Oranjemund and the Skorpion mine.  

Scenario 1 ‐ Existing Traffic: No road upgrades are required or proposed for this scenario.  

Development  trips:  new  operations  expected  to  generate  3  truck  trips  per  hour  per  direction 
between Oranjemund and the Namzinc Refinery and 1 truck trip per hour per direction between the 
Namzinc Refinery and the Lüderitz Port.  

Scenario 2 ‐ 2022 Total Traffic: No road upgrades are required or proposed for this scenario. 

Scenario 3 ‐ 2037 Total Traffic: No road upgrades are required or proposed for this scenario. 

Link Volumes: No link upgrades are required or proposed.  

Driving Speeds: No changes are proposed to the current posted speed limits.  It is evident that the 
existing truck speeds (including that of the Namzinc Refinery) operate at acceptable and safe speeds 
to ensure minimal impact on private vehicles movements along these routes.  

Risks Evaluated:  

x Weight Limit: The Gross Combined Mass (GCM) of the trucks (56 tons) would be less that the 
weight limit restriction of the bridge (58 tons) at the Oranjemund border post.  Hence these 
trucks would be able to safely use this bridge.  

x Width Restrictions: The movement of  the  trucks  (2,6m wide) would not be  limited by  the 
(3,3m) width restriction at the Oranjemund border post bridge.  
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x Height  Restriction:  Since  the  heights  of  the  interlink‐  and  tanker  trucks  are  3.766m  and 
3.644m  respectively,  the  height  limit  restrictions  along  this  route would  not  result  in  any 
constraints for trucks.  

x Animals  Ahead:  The  trucks  that  is  going  to  transport  the  zinc  sulphide  concentrates  and 
sulphuric acid would operate for 12 hours of the day only (from 6:00 AM to 6:00 PM), during 
good daylight conditions. Hence, any potential conflict between vehicles and animals should 
be unlikely and therefore not an issue.  

x Road curves: The current curves ahead warning signs should be sufficient; hence no additional 
signage is proposed.  

x Sand Dunes: Sand in the road or shoulder is a potential safety hazard.  It is recommended that 
more regular maintenance be done by the relevant road authority, to remove sand from the 
roads and shoulders.   

x Roundabouts: No additional upgrades are proposed at these roundabouts.  
x Railway  Crossings:  It  is  recommended  that  the  safety  of  this  current  road  over  rail  level 

crossing be reviewed by TransNamib, and if necessary additional safety measures should be 
implemented.  

x Pedestrians / Cyclist: It is recommended that pedestrian crossing warning signs be provided 
along the B4 at the Aus access / intersection.  

 

Shoulder Sight Distances: It is recommended that the posted speed limit along the C13 be reduced to 
80km/h at the C13 / Namzinc Refinery Access Road intersection, in order to ensure that acceptable 
SSD is available, and to ensure safer operations for all road users.   

Barrier Lines: No additional geometric upgrades are proposed to improve passing opportunities.  

Lüderitz Site Circulation: The truck circulation on‐site should only occur in a forward direction. Any 
reversing of trucks should be kept to a minimum and only within areas that is closed off to general 
public movements.    A  Risk  Assessment  should  be  done  by  the  environmental  consultant  for  this 
project.  
 

Based  on  this  investigation,  it  is  evident  that  the  expected  additional  truck  trips  that  would  be 
generated by this development is relatively low.  These additional truck trips could be accommodated 
for the existing (2021) as well as full (2037) production period.  

Hence, it is recommended that this development be considered for approval from a transport point 
of view, provided that the upgrades as discussed in this report are implemented.  
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Photo 1: Namzinc Refinery Access  

 

Photo 2: Entrance gate into Namibia at the Border Post 

 
Photo 3: Final entrance gate into Namibia at Oranjemund Border Post  

 
Photo 4: Eastbound view along M0118 where trucks will leave for Rosh Pinah  
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Photo 5: Southbound View along the Orange River Bridge at the border crossing. 
Weight limit and width restriction  

 

Photo 6: Powerline ahead warning sign approximately 4km from the border post on 
route to Rosh Pinah 

 
Photo 7: Powerlines crossing M0118 overhead, approximately 4km from the border 

post  

 
Photo 8: Height restriction warning sign at the Namzinc Refinery access road entrance.  
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Photo 9: Second overhead electricity line crossing on the Namzinc Refinery Access 
Road.  

 

Photo 10: Height restriction at the Lüderitz Port entrance of 5.0m 

 
Photo 11: Cyclist ahead warning signs along the M0118 outside the Oranjemund 

Border Post  

 
Photo 12: Cyclist cycling in road due to sand dunes covering the road shoulder  
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Photo 13: Ostriches ahead warning signs along M0118 at 3km outside the 
Oranjemund Border Post  

 

Photo 14: Ostriches ahead warning signs along the Namzinc Refinery Access Road. 

 
Photo 15: Kudus ahead warning sign on the C13 at 3km south of Aus. 

 
Photo 16: Cattle ahead warning sign outside Aus along the C13  
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Photo 17: High visibility sand warning sign along M0118, 3km from Oranjemund 
border post   

 

Photo 18: Sand dune blown into the M0118 road shoulder at 90km from Rosh Pinah 

 
Photo 19: Sand warning sign along the B4/T0402 approximately 30km from Lüderitz  

 
Photo 20: Sand dune encroaching into B4 / T0403 approximately 20‐15km from Lüderitz 
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Photo 21: Southbound view of the first roundabout centre 

 

Photo 22: Southbound view toward first roundabout  

 
Photo 23: Westbound view along the second roundabout 

 
Photo 24: Westbound view to second roundabout indicating the apron and centre 

island.  

 
   



Route Assessment ‐ Oranjemund to Rosh Pinah to Lüderitz – Namzinc Refinery             01 April 2021 
Revision 1            ITS 4324 

INNOVATIVE TRANSPORT SOLUTIONS (PTY) LTD        Page B‐7 

 

Photo 25: Westbound view along the C13 approaching the first roundabout from 
Oranjemund   

 

Photo 26: Westbound view along the C13 at the first roundabout from Oranjemund.  

 
Photo 27: Eastbound view along the C13 approaching the second roundabout from 

Namzinc Refinery  

 
Photo 28: Eastbound view along the C13 approaching the second roundabout. 
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Photo 29: First Railway crossing in Lüderitz on Bay Road – Southward View 

 

Photo 30: South‐eastward view from Bismarck Road to the railway crossing on Bay Road 

 
Photo 31: Southbound view toward Port exit – Railway line crossing. 

 
Photo 32: Railway crossing ahead warning sign in the Port approaching the Port exit 
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Photo 33: Eastbound view along M0118 between Oranjemund and Rosh Pinah at 
approximately 90km from Rosh Pinah.  

 

Photo 34: Northbound view along M0118/C13 between Oranjemund and Rosh Pinah at 
approximately 5km from Rosh Pinah 

 
Photo 35: Westbound view along the B4/T0402 toward Lüderitz, 5km from Aus. 

 
Photo 36: Westbound view along the B4/T0402 toward Lüderitz, 30km from Lüderitz  
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Photo 37: Southbound view along the C13/M0118 from Aus to Rosh Pinah at 150km 
from Rosh Pinah  

 

Photo 38: Southbound view along the C13/M0118 from Aus to Rosh Pinah south of the 
Skorpion Zinc Mine / C13 intersection. 

 
Photo 39: Westbound view along the Namzinc Refinery Access road approximately 

1km from the C13 / M0118 intersection    

 
Photo 40: Westbound View along the Namzinc Refinery Access Road approaching 

Skorpion Zinc  
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Photo 41: Westbound view along the B4 / T0402 from the C13 / B4 intersection  

 

Photo 42: Eastbound view along the B4/T0402 from the C13/B4 intersection 

 
Photo 43: Northbound View along the C13/M0118 from the Namzinc Refinery Access 

/C13 intersection  

 
Photo 44: Southbound View along the C13/M0118 from the Namzinc Refinery / C13 

intersection.  
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Photo 45: Pedestrian crossing on C13 approaching the first roundabout in Rosh Pinah  

 

Photo 46: Westbound approach to the first roundabout entering Rosh Pinah from 
Oranjemund. Pedestrian crossing at the roundabout. 

 
Photo 47: Westbound view the C13. Pedestrian crossing with warning sign at the 

Engen filling station 

 
Photo 48: Westbound view along the C13. Pedestrian crossing between the Engen filling 

station and the second roundabout  
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Photo 49: Eastbound view along the C13, entering Rosh Pinah from Aus. Pedestrian 
warning sign  

 

Photo 50: Eastbound view along the C13, entering Rosh Pinah from Aus. Red flashing 
warning light and raised pedestrian crossing. 

 
Photo 51: Pedestrian on the northern side of B4 west of the C13 / B4 intersection.    

 
Photo 52: Westbound View along the B4, pedestrians crossing the B4 from the southern 

parts of Aus to the northern part. 
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Photo 53: Southbound view ‐ Location for the new storage tanks at the warehouse 

 

Photo 54: Westbound view ‐ Entrance to the Skorpion Zinc Warehouse 

 
Photo 55: Eastbound view along the road north of the warehouse.  

 
Photo 56: Northbound view along the Port Access Road approaching the warehouse 

access to the left.  
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Glossary and Abbreviations 

Airshed Airshed Planning Professionals (Pty) Ltd 

dB Descriptor that is used to indicate 10 times a logarithmic ratio of quantities that have the same units, in 
this case sound pressure. 

dBA Descriptor that is used to indicate 10 times a logarithmic ratio of quantities that have the same units, in 
this case sound pressure that has been A-weighted to simulate human hearing. 

ECC Environmental Compliance Consultancy 

Hz Frequency in Hertz 

IEC International Electrotechnical Commission 

IFC International Finance Corporation 

ISO International Standards Organisation 

K1 Noise propagation correction for geometrical divergence 

K2 Noise propagation correction for atmospheric absorption 

K3 Noise propagation correction for the effect of ground surface; 

K4 Noise propagation correction for reflection from surfaces 

K5 Noise propagation correction for screening by obstacles 

kW Power in kilowatt 

LAeq (T) The A-weighted equivalent sound pressure level, where T indicates the time over which the noise is 
averaged (calculated or measured) (in dBA) 

LAIeq (T) The impulse corrected A-weighted equivalent sound pressure level, where T indicates the time over 
which the noise is averaged (calculated or measured) (in dBA) 

LReq,d  The LAeq rated for impulsive sound and tonality in accordance with SANS 10103 for the day-time 
period, i.e. from 06:00 to 22:00. 

LReq,n  The LAeq rated for impulsive sound and tonality in accordance with SANS 10103 for the night-time 
period, i.e. from 22:00 to 06:00. 

LR,dn  The LAeq rated for impulsive sound and tonality in accordance with SANS 10103 for the period of a day 
and night, i.e. 24 hours, and wherein the LReq,n has been weighted with 10 dB in order to account for 
the additional disturbance caused by noise during the night. 

LA90  The A-weighted 90% statistical noise level, i.e. the noise level that is exceeded during 90% of the 
measurement period. It is a very useful descriptor which provides an indication of what the LAeq could 
have been in the absence of noisy single events and is considered representative of background 
noise levels (LA90) (in dBA) 

LAFmax  The A-weighted maximum sound pressure level recorded during the measurement period 

LAFmin  The A-weighted minimum sound pressure level recorded during the measurement period 

LP Sound pressure level (in dB) 

Ltd Limited 

LW Sound Power Level (in dB) 

masl Meters above sea level 

NACA National Association for Clean Air 

NEMAQA National Environmental Management Air Quality Act 

NSR Noise sensitive receptor 
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p Pressure in Pa 

Pa Pressure in Pascal 

µPa Pressure in micro-pascal 

pref Reference pressure, 20 μPa 

Pty Proprietary 

ROM Run of Mine 

SABS South African Bureau of Standards 

SACNASP South African Council for Natural Scientific Professions 

SANS South African National Standards 

SLM Sound Level Meter 

STRM Shuttle Radar Topography Mission 

tpa Tonnes per annum 

USGS United States Geological Survey 

WHO World Health Organisation 

ZnS Zinc Sulfide 

% Percentage 
 
Note:  
The spelling of “sulfur” has been standardised to the American spelling throughout the report. "The International 
Union of Pure and Applied Chemistry, the international professional organisation of chemists that operates under 
the umbrella of UNESCO, published, in 1990, a list of standard names for all chemical elements. It was decided 
that element 16 should be spelled “sulfur”. This compromise was to ensure that in future searchable data bases 
would not be complicated by spelling variants. (IUPAC. Compendium of Chemical Terminology, 2nd ed. (the "Gold 
Book"). Compiled by A. D. McNaught and A. Wilkinson. Blackwell Scientific Publications, Oxford (1997). XML on-
line corrected version: http://goldbook.iupac.org (2006) created by M. Nic, J. Jirat, B. Kosata; updates compiled by 
A. Jenkins. ISBN 0-9678550-9-8.doi: 10.1351/goldbook)" 
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Executive Summary 

The Skorpion Zinc mine was placed under Care and Maintenance in May 2020 following slope failures in the open 
pit. This was deemed to have an economic impact on both the Rosh Pinah community and the Namibian economy 
as a whole. To prolong the life of the Skorpion Zinc facilities and to reduce the economic and social impacts of a 
full-scale closure of the site, the operation proposed to convert the asset into a toll smelter, by converting it to 
process zinc sulfide concentrates, instead of zinc oxide ores. The conversion and modification to the Skorpion Zinc 
Refinery (to be known as the Namzinc Refinery) will enable the treatment of zinc sulfide (ZnS) concentrate that will 
be transported from their sister company Black Mountain Mining (Pty) Ltd, Gamsberg Mine, Northern Cape, South 
Africa. 
 
Namzinc proposes to transport 314 000 t of zinc sulfide concentrate from their sister company Black Mountain 
Mining (Pty) Ltd for processing at their Namzinc Refinery located in Rosh Pinah, Namibia using interlink trucks.  
 
The processing of this material will produce an excess of 75 000 tpa of sulfuric acid as a by-product, that would 
then be transported within Namibia to local consumers, and to the Namzinc warehouse at the Port of Lüderitz for 
export, using road tankers. Within the existing warehouse at the Lüderitz port, a purpose-built storage facility will 
be constructed to store the entire 75 000 t of sulfuric acid.  
 
Airshed Planning Professionals (Pty) Ltd (Airshed) was commissioned by Environmental Compliance Consultancy 
(ECC) to undertake a specialist environmental noise impact study for the project.  
 
The main objective of the noise specialist study was to determine the potential impact on the acoustic environment 
and noise sensitive receptors (NSRs) as a result of the proposed project and to recommend suitable management 
and mitigation measures.  
 
To meet the above objective, the following tasks were included in the Scope of Work (SoW): 

1. A review of available technical project information. 
2. A review of the legal requirements and applicable environmental noise guidelines. 
3. A study of the receiving (baseline) acoustic environment, including: 

a. The identification of NSRs from available maps and field observations; 
b. A study of environmental noise attenuation potential by referring to available weather records, 

land use and topography data sources; and 
c. Determining representative baseline noise levels through the analysis of sampled environmental 

noise levels obtained from surveys conducted on 13-18 April 2021. 
4. An impact assessment, including: 

a. The establishment of a source inventory for proposed activities. 
b. Noise propagation simulations to determine environmental noise levels as a result of the project. 
c. The screening of simulated noise levels against environmental noise criteria. 

5. The identification and recommendation of suitable mitigation measures and monitoring requirements. 
6. The preparation of a comprehensive specialist noise impact assessment report. 
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In the assessment of simulated noise levels, reference was made to the IFC noise level guidelines for residential, 
institutional and educational receptors (55 dBA during the day and 45 dBA during the night) which is also in line 
with the SANS 10103 rating for urban districts. 
 
The baseline acoustic environment was described in terms of the location of NSRs, the ability of the environment 
to attenuate noise over long distances, as well as existing background and baseline noise levels. The baseline 
noise levels were measured at 22 sites and were co-located with potential NSRs.  
 
Noise emissions from mobile and non-mobile equipment were estimated using LW predictions for industrial 
machinery (Bruce & Moritz, 1998), where LW estimates are a function of the power rating of the equipment engine.  
 
The source inventory, local meteorological conditions and information on local land use were used to populate the 
noise propagation model (CadnaA, ISO 9613).  
 

Based on the findings of the assessment, IFC guidelines may be exceeded at NSRs closest to the project 
operations. The overall increase in noise levels at residential NSR due to project activities, is expected to result in 
‘little’ to ‘medium’ reaction with ‘sporadic’ complaints. It is the specialist’s opinion that the project may be authorised 
provided that general good practice noise management measures are implemented. A complaints register must 
be kept throughout the life of the operations, including during the construction of the project. 
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1 Introduction 
 
The Skorpion Zinc mine was placed under Care and Maintenance in May 2020 following slope failures in the open 
pit. This was deemed to have an economic impact on both the Rosh Pinah community and the Namibian economy 
as a whole. To prolong the life of the Skorpion Zinc facilities and to reduce the economic and social impacts of a 
full-scale closure of the site, the operation proposed to convert the asset into a toll smelter, by converting it to 
process zinc sulfide concentrates, instead of zinc oxide ores. The conversion and modification to the Skorpion Zinc 
Refinery (to be known as the Namzinc Refinery) will enable the treatment of zinc sulfide (ZnS) concentrate that will 
be transported from their sister company Black Mountain Mining (Pty) Ltd, Gamsberg Mine, Northern Cape, South 
Africa. 
 
Namzinc proposes to transport 314 000 t of zinc sulfide concentrate from their sister company Black Mountain 
Mining (Pty) Ltd for processing at their Namzinc Refinery located in Rosh Pinah, Namibia using interlink trucks.  
 
The processing of this material will produce an excess of 75 000 tpa of sulfuric acid as a by-product, that would 
then be transported within Namibia to local consumers, and to the Namzinc warehouse at the Port of Lüderitz for 
export, using road tankers. Within the existing warehouse at the Lüderitz port, a purpose-built storage facility will 
be constructed to store the entire 75 000 t of sulfuric acid.  
 
The location of the project is provided in Figure 1. 
 
Airshed Planning Professionals (Pty) Ltd (Airshed) was commissioned by Environmental Compliance Consultancy 
(ECC) to undertake a specialist environmental noise impact study for the project.  
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Figure 1: Location of the proposed project 

 
1.1 Study Objective 
 
The main objective of the noise specialist study was to determine the potential impact on the acoustic environment 
and noise sensitive receptors (NSRs) as a result of the operations at the project site and to recommend suitable 
management and mitigation measures.  
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1.2 Scope of Work 
 
To meet the above objective, the following tasks were included in the Scope of Work (SoW): 

1. A review of available technical project information. 
2. A review of the legal requirements and applicable environmental noise guidelines. 
3. A study of the receiving (baseline) acoustic environment, including: 

a. The identification of NSRs from available maps and field observations. 
b. A study of environmental noise attenuation potential by referring to land use and topography 

data sources. 
c. Determining representative baseline noise levels through the analysis of sampled environmental 

noise levels obtained from survey conducted on 13-18 April 2021. 
4. An impact assessment, including: 

a. The establishment of a source inventory for proposed activities. 
b. Noise propagation simulations to determine environmental noise levels as a result of the project 

activities. 
c. The screening of simulated noise levels against environmental noise criteria. 

5. The identification and recommendation of suitable mitigation measures and monitoring requirements. 
6. The preparation of a comprehensive specialist noise impact assessment report. 

 
1.3 Specialist Details 
 
1.3.1 Specialist Details 
 
Airshed is an independent consulting firm with no interest in the project other than to fulfil the contract between the 
client and the consultant for delivery of specialised services as stipulated in the terms of reference. 
 
1.3.2 Competency Profile of Specialist 
 
Reneé von Gruenewaldt is a Registered Professional Natural Scientist (Registration Number 400304/07) with the 
South African Council for Natural Scientific Professions (SACNASP) and a member of the National Association for 
Clean Air (NACA). 
 
Following the completion of her bachelor’s degree in atmospheric sciences in 2000 and honours degree (with 
distinction) with specialisation in Environmental Analysis and Management in 2001 at the University of Pretoria, 
her experience in air pollution started when she joined Environmental Management Services (now Airshed 
Planning Professionals) in 2002. Reneé von Gruenewaldt later completed her master’s degree (with distinction) in 
Meteorology at the University of Pretoria in 2009.  
 
Reneé von Gruenewaldt became a partner of Airshed Planning Professionals in September 2006. Airshed Planning 
Professionals is a technical and scientific consultancy providing scientific, engineering, and strategic impact 
assessments and management services and policy support to assist clients in addressing a wide variety of air 
pollution and environmental noise related assessments. 
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She has experience on the various components of environmental noise assessments from 2015 to present. Her 
project experience range over various countries in Africa, providing her with an inclusive knowledge base of 
international legislation and requirements pertaining to noise impacts. 
 
A comprehensive curriculum vitae of Reneé von Gruenewaldt is provided in Appendix A. 
 
1.4 Description of Activities from a Noise Perspective 
 
The noise sources for the project will include: 

• Interlink truck traffic – for the transport of zinc sulfate concentrate from the Oranjemund border post to 
Namzinc Refinery); 

• Tanker truck traffic – for the transport of sulfuric acid from the Namzinc Refinery to the Lüderitz Port); 
• Pumps – for the unloading and loading of the sulfuric acid; and, 
• Piling – during construction of the product storage area at the Lüderitz Port. 

 
1.5 Background to Environmental Noise and the Assessment Thereof 
 
Before more details regarding the approach and methodology adopted in the assessment is given, the reader is 
provided with some background, definitions and conventions used in the measurement, calculation, and 
assessment of environmental noise. 
 
Noise is generally defined as unwanted sound transmitted through a compressible medium such as air. Sound in 
turn, is defined as any pressure variation that the ear can detect. Human response to noise is complex and highly 
variable as it is subjective rather than objective. 
 
A direct application of linear scales (in pascal (Pa)) to the measurement and calculation of sound pressure leads 
to large and unwieldy numbers. As the ear responds logarithmically rather than linearly to stimuli, it is more practical 
to express acoustic parameters as a logarithmic ratio of the measured value to a reference value. This logarithmic 
ratio is called a decibel or dB. The advantage of using dB can be clearly seen in Figure 2. Here, the linear scale 
with its large numbers is converted into a manageable scale from 0 dB at the threshold of hearing (20 micro-
pascals (μPa)) to 130 dB at the threshold of pain (~100 Pa) (Brüel & Kjær Sound & Vibration Measurement A/S, 
2000). 
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Figure 2: The decibel scale and typical noise levels (Brüel & Kjær Sound & Vibration Measurement A/S, 2000) 

 
As explained, noise is reported in dB. “dB” is the descriptor that is used to indicate 10 times a logarithmic ratio of 
quantities that have the same units, in this case sound pressure. The relationship between sound pressure and 
sound pressure level is illustrated in this equation. 

𝐿𝑝 = 20 ∙ log10 (
𝑝

𝑝𝑟𝑒𝑓
) 

 
Where: 

Lp is the sound pressure level in dB; 

p is the actual sound pressure in Pa; and 

pref is the reference sound pressure (pref in air is 20 µPa). 

 
1.5.1 Perception of Sound 
 
Sound has already been defined as any pressure variation that can be detected by the human ear. The number of 
pressure variations per second is referred to as the frequency of sound and is measured in hertz (Hz). The hearing 
frequency of a young, healthy person ranges between 20 Hz and 20 000 Hz. 
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In terms of LP, audible sound ranges from the threshold of hearing at 0 dB to the pain threshold of 130 dB and 
above. Even though an increase in sound pressure level of 6 dB represents a doubling in sound pressure, an 
increase of 8 to 10 dB is required before the sound subjectively appears to be significantly louder. Similarly, the 
smallest perceptible change is about 1 dB (Brüel & Kjær Sound & Vibration Measurement A/S, 2000). 
 
1.5.2 Frequency Weighting 
 
Since human hearing is not equally sensitive to all frequencies, a ‘filter’ has been developed to simulate human 
hearing. The ‘A-weighting’ filter simulates the human hearing characteristic, which is less sensitive to sounds at 
low frequencies than at high frequencies (Figure 3). “dBA” is the descriptor that is used to indicate 10 times a 
logarithmic ratio of quantities that have the same units (in this case sound pressure) and have been A-weighted. 
 

 
Figure 3: A-weighting curve 

 
1.5.3 Adding Sound Pressure Levels 
 
Since sound pressure levels are logarithmic values, the sound pressure levels as a result of two or more sources 
cannot simply be added together. To obtain the combined sound pressure level of a combination of sources such 
as those at an industrial plant, individual sound pressure levels must be converted to their linear values and added 
using: 
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𝐿𝑝_𝑐𝑜𝑚𝑏𝑖𝑛𝑒𝑑 = 10 ∙ log (10
𝐿𝑝1
10 + 10

𝐿𝑝2
10 + 10

𝐿𝑝3
10 + ⋯10

𝐿𝑝𝑖
10) 

 
This implies that if the difference between the sound pressure levels of two sources is nil the combined sound 
pressure level is 3 dB more than the sound pressure level of one source alone. Similarly, if the difference between 
the sound pressure levels of two sources is more than 10 dB, the contribution of the quietest source can be 
disregarded (Brüel & Kjær Sound & Vibration Measurement A/S, 2000). 
 
1.5.4 Environmental Noise Propagation 
 
Many factors affect the propagation of noise from source to receiver. The most important of these are: 
 

• The type of source and its sound power (LW); 
• The distance between the source and the receiver; 
• Atmospheric conditions (wind speed and direction, temperature and temperature gradient, humidity etc.); 
• Obstacles such as barriers or buildings between the source and receiver; 
• Ground absorption; and 
• Reflections. 

 
To arrive at a representative result from either measurement or calculation, all these factors must be taken into 
account (Brüel & Kjær Sound & Vibration Measurement A/S, 2000). 
 
1.5.5 Environmental Noise Indices 
 
In assessing environmental noise either by measurement or calculation, reference is made to the following indices: 

• LAeq (T) – The A-weighted equivalent sound pressure level, where T indicates the time over which the 
noise is averaged (calculated or measured). 

• LA90 – The A-weighted 90% statistical noise level, i.e., the noise level that is exceeded during 90% of the 
measurement period. It is a very useful descriptor which provides an indication of what the LAeq could 
have been in the absence of noisy single events and is considered representative of background noise 
levels. 

• LAFmax – The maximum A-weighted noise level measured with the fast time weighting. It’s the highest level 
of noise that occurred during a sampling period. 

• LAFmin – The minimum A-weighted noise level measured with the fast time weighting. It’s the lowest level 
of noise that occurred during a sampling period. 

 
1.6 Approach and Methodology 
 
The assessment included a study of the legal requirements pertaining to environmental noise impacts, a study of 
the physical environment of the area surrounding the project and the analyses of existing noise levels in the area. 
The impact assessment focused on the estimation of sound power levels (LW’s) (noise ‘emissions’) and sound 
pressure levels (LP’s) (noise impacts) associated with the operational phase. The findings of the assessment 
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components informed recommendations of management measures, including mitigation and monitoring. Individual 
aspects of the noise impact assessment methodology are discussed in more detail below. 
 
1.6.1 Information Review 
 
An information requirements list was sent to ECC at the onset of the project. In response to the request, the 
following information was supplied: 

• Georeferenced route layout; 
• Process description; and, 
• Project equipment details. 

 
1.6.2 Review of Assessment Criteria 
 
In the absence of local guidelines and standards, this study refers to noise level guidelines published by the 
International Finance Corporation (IFC) in their ‘General Environmental, Health, and Safety (EHS) Guidelines’ 
(IFC, 2007), as well as South African National Standard (SANS) 10103 (2008) ‘The measurement and rating of 

environmental noise with respect to annoyance and to speech communication’. The latter has been widely applied 
in neighbouring South Africa and is frequently used by local authorities when investigating noise complaints. 
 
1.6.3 Study of the Receiving Environment 
 
NSRs generally include private residences, community buildings such as schools, hospitals and any publicly 
accessible areas.  
 
The ability of the environment to attenuate noise as it travels through the air was studied by considering land use 
and terrain.  
 
Readily available terrain data was obtained from the United States Geological Survey (USGS) web site 
(https://earthexplorer.usgs.gov/) accessed in May 2021. A study was made of Shuttle Radar Topography Mission 
(STRM) 1 arc-sec data. 
 
1.6.4 Noise Survey 
 
The extent of noise impacts as a result of an intruding noise depends largely on existing noise levels in an area. 
Higher ambient noise levels will result in less noticeable noise impacts and a smaller impact area. The opposite 
also holds true. Increases in noise will be more noticeable in areas with low ambient noise levels. The data from a 
baseline noise survey conducted on 13-18 April 2021 was studied to determine current noise levels within the area. 
 
The survey methodology, which closely followed guidance provided by the IFC (2007) and SANS 10103 (2008), is 
summarised below: 

• The survey was conducted by ECC under the guidance of a trained specialist. 

https://earthexplorer.usgs.gov/
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• Sampling was carried out using a Type 1 sound level meter (SLM) that meet all appropriate International 
Electrotechnical Commission (IEC) standards and is subject to calibration by an accredited laboratory 
(Appendix C). Equipment details are included in Table 1. 

• The acoustic sensitivity of the SLM was tested with a portable acoustic calibrator before and after each 
sampling session. 

• Samples representative and sufficient for statistical analysis were taken with the use of the portable SLM 
capable of logging data continuously over the sampling time period.  

• IFC defines day-time as between 07:00 and 22:00 and night-time between 22:00 and 07:00 (IFC (2007). 
As the project activities are limited to the operational hours of 06:00 – 18:00, day-time representative 
samples were taken at all sites and night-time samples were taken in the early morning at representative 
sites along the project route, so as to be representative of project activities. 

• LAIeq (T), LAeq (T); LAFmax; LAFmin; L90 and octave frequency spectra were recorded. 
• The SLM was located approximately 1.5 m above the ground and no closer than 3 m to any reflecting 

surface. 
• SANS 10103 states that one must ensure (as far as possible) that the measurements are not affected by 

the residual noise and extraneous influences, e.g. wind, electrical interference and any other non-acoustic 
interference, and that the instrument is operated under the conditions specified by the manufacturer. 

• A detailed log and record were kept. Records included site details, weather conditions during sampling 
and observations made regarding the acoustic environment of each site. 

 

Table 1: Sound level meter details 

Equipment Serial Number Purpose Last Calibration Date 

Svantek 977 sound level meter S/N 36183 

Noise sampling. 1,2 March 2021 Svantek 7052E ½” microphone S/N 78692 

Svantek SV 12L ½” pre-
amplifier S/N 40659 

SVANTEK SV33 Class 1 
Acoustic Calibrator S/N 43170 

Testing of the acoustic 
sensitivity before and after 

each daily sampling session. 
2 March 2021 

Kestrel 4000 Pocket Weather 
Tracker S/N 559432 

Determining wind speed, 
temperature and humidity 

during sampling. 
Not Applicable 

 
1.6.5 Source Inventory 
 
To determine the change in noise impacts associated with the project, a source inventory had to be developed. A 
list of mobile and stationary equipment was made available for study. LW’s for these were calculated using 
predictive equations for industrial machinery as per the Handbook of Acoustics, Chapter 69, by Bruce and Moritz 
(1998).  
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1.6.6 Noise Propagation Simulations 
 
The propagation of noise from proposed activities was simulated with the DataKustic CadnaA software. Use was 
made of the International Organisation for Standardization’s (ISO) 9613 module for outdoor noise propagation from 
industrial noise sources. 
 
ISO 9613 specifies an engineering method for calculating the attenuation of sound during propagation to predict 
the levels of environmental noise at a distance from a variety of sources. The method predicts the equivalent 
continuous Α-weighted sound pressure level under meteorological conditions favourable to propagation from 
sources of known sound emission. These conditions are for downwind propagation or, equivalently, propagation 
under a well-developed moderate ground-based temperature inversion, such as commonly occurs at night. 
 
The method also predicts an average A-weighted sound pressure level. The average A-weighted sound pressure 
level encompasses levels for a wide variety of meteorological conditions. The method specified in ISO 9613 
consists specifically of octave-band algorithms (with nominal mid-band frequencies from 63 Hz to 8 kHz) for 
calculating the attenuation of sound which originates from a point sound source, or an assembly of point sources. 
The source (or sources) may be moving or stationary. Specific terms are provided in the algorithms for the following 
physical effects: geometrical divergence, atmospheric absorption, ground surface effects, reflection and obstacles. 
A basic representation of the model is given in the equation below: 
 

𝐿𝑃 = 𝐿𝑊 −∑[𝐾1,𝐾2, 𝐾3,𝐾4,𝐾5,𝐾6] 

Where; 
 LP is the sound pressure level at the receiver; 

 LW is the sound power level of the source; 

 K1 is the correction for geometrical divergence; 

K2 is the correction for atmospheric absorption; 

K3 is the correction for the effect of ground surface; 

K4 is the correction for reflection from surfaces; and 

K5 is the correction for screening by obstacles. 

 
This method is applicable in practice to a great variety of noise sources and environments. It is applicable, directly 
or indirectly, to most situations concerning road or rail traffic, industrial noise sources, construction activities, and 
many other ground-based noise sources.  
 
To apply the method of ISO 9613, several parameters need to be known with respect to the geometry of the source 
and of the environment, the ground surface characteristics, and the source strength in terms of octave-band sound 
power levels for directions relevant to the propagation. 
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1.6.6.1 Simulation Domain 

 
If the dimensions of a noise source are small compared with the distance to the listener, it is called a point source. 
All sources were quantified as point sources or areas/lines represented by point sources. The sound energy from 
a point source spreads out spherically, so that the sound pressure level is the same for all points at the same 
distance from the source and decreases by 6 dB per doubling of distance. This holds true until ground and air 
attenuation noticeably affect the level. The impact of an intruding industrial noise on the environment will therefore 
rarely extend over more than 5 km from the source and is therefore always considered “local” in extent. 
 
Given the extent of the project, the propagation of noise was calculated over residential areas (i.e., Rosh Pinah, 
Aus and Lüderitz) and the start/end points of the route sections (i.e., Oranjemund border post, Namzinc Refinery 
and Lüderitz Port). The areas were divided into a grid matrix with 20 m resolution. The model was set to calculate 
LP’s at each grid and discrete receptor point at a height of 1.5 m above ground level. 
 
1.6.7 Presentation of Results 
 
Results are presented in tabular and isopleth form. An isopleth is a line on a map connecting points at which a 
given variable (in this case sound pressure, LP) has a specified constant value. This is analogous to contour lines 
on a map showing terrain elevation. In the assessment of environmental noise, isopleths present lines of constant 
noise level as a function of distance. 
 
Simulated noise levels were assessed according to guidelines published by the IFC. To assess annoyance at 
nearby places of residence, the increase in noise levels above the baseline at NSRs were calculated and compared 
to guidelines published in SANS 10103. 
 
1.6.8 Recommendations of Management and Mitigation 
 
The findings of the noise specialist study informed the recommendation of suitable noise management and 
mitigation measures. 
 
1.7 Management of Uncertainties 
 
The following limitations and assumptions should be noted: 

• The quantification of sources of noise was limited to the construction and operational phases of the 
project. Decommissioning phase is expected to be similar to construction phase. Noise impacts will cease 
post-closure. 

• The assessment is based on the list of equipment and information provided by ECC. The assumption is 
that this information is correct and reflects the routine operational phase of the project.  

• Project activities (for construction and operational phase) were provided as taking place from 06:00-18:00.  
• Maximum number of interlink (6 per hour) and tanker trucks (2 per hour) were obtained from the Traffic 

Impact Assessment report (ITS, 2021) and were assumed for the Noise Impact Assessment.  
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• Trucks were assumed to travel at 60 km/h through residential areas and 80 km/h on highways. 
• Although other existing sources of noise within the area were identified during the survey, such sources 

were not quantified but were taken into account during the baseline sampling. 
• The Environmental Noise Impact Assessment was limited to potential impacts on human receptors only. 
• The Environmental Noise Impact Assessment has been conducted assuming no attenuation of project 

noise sources. 
• Decommissioning phase was not assessed but environmental noise impacts are assumed to be similar 

to construction activities. 
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2 Legal Requirements and Noise Level Guidelines 
 
The IFC best practice guidelines were adopted in the absence of Namibian legislation.  
 
2.1 International Finance Corporation Guidelines on Environmental Noise 
 
The IFC General Environmental Health and Safety Guidelines on noise address impacts of noise beyond the 
property boundary of the facility under consideration and provides noise level guidelines. 
 
The IFC states that noise impacts should not exceed the levels presented in Table 2, or result in a maximum 
increase above background levels of 3 dBA at the nearest receptor location off-site (IFC, 2007). For a person 
with average hearing acuity an increase of less than 3 dBA in the general ambient noise level is not detectable. 

 = 3 dBA is, therefore, a useful significance indicator for a noise impact. 
 
It is further important to note that the IFC noise level guidelines for residential, institutional and educational 
receptors correspond with the SANS 10103 guidelines for urban districts. 
 

Table 2: IFC noise level guidelines 

Area 
One Hour LAeq (dBA) 

07:00 to 22:00 
One Hour LAeq (dBA) 

22:00 to 07:00 

Industrial receptors 70 70 

Residential, institutional and educational receptors 55 45 

 
2.2 South African National Standards 
 
In South Africa, provision is made for the regulation of noise under the National Environmental Management Air 
Quality Act (NEMAQA) (Act. 39 of 2004) but legally enforceable environmental noise limits have yet to be set. It is 
believed that when published, national criteria will make extensive reference to the South African Bureau of 
Standards (SABS) standard SANS 10103 (2008) ‘The measurement and rating of environmental noise with respect 
to annoyance and to speech communication’. This standard has been widely applied in South Africa and is 
frequently used by local authorities when investigating noise complaints. The standard is also fully aligned with the 
WHO guidelines for Community Noise (WHO, 1999). It should be noted that the values given in Table 3 are typical 
rating levels that it is recommended should not be exceeded outdoors in the different districts specified. Outdoor 
ambient noise exceeding these levels will be annoying to the community. 
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Table 3: Typical rating levels for outdoor noise 

Type of district 
Equivalent Continuous Rating Level (LReq,T) for Outdoor Noise 

Day/night 
LR,dn(c) (dBA) 

Day-time 
LReq,d(a) (dBA) 

Night-time 
LReq,n(b) (dBA) 

Rural districts 45 45 35 

Suburban districts with little road traffic 50 50 40 

Urban districts 55 55 45 

Urban districts with one or more of the following: 
business premises; and main roads. 60 60 50 

Central business districts 65 65 55 

Industrial districts 70 70 60 
Notes 

(a) LReq,d =The LAeq rated for impulsive sound and tonality in accordance with SANS 10103 for the day-time period, i.e. from 06:00 
to 22:00. 

(b) LReq,n =The LAeq rated for impulsive sound and tonality in accordance with SANS 10103 for the night-time period, i.e. from 22:00 
to 06:00. 

(c) LR,dn =The LAeq rated for impulsive sound and tonality in accordance with SANS 10103 for the period of a day and night, i.e. 24 
hours, and wherein the LReq,n has been weighted with 10dB in order to account for the additional disturbance caused by noise 
during the night. 

 
SANS 10103 also provides a useful guideline for estimating community response to an increase in the general 
ambient noise level caused by intruding noise. If Δ is the increase in noise level, the following criteria are of 
relevance: 

• “   0 dB: There will be no community reaction; 
• 0 dB <   10 dB: There will be ‘little’ reaction with ‘sporadic’ complaints; 
• 5 dB <   15 dB: There will be a ‘medium’ reaction with ‘widespread complaints’.  = 10 dB is subjectively 

perceived as a doubling in the loudness of the noise; 
• 10 dB <   20 dB: There will be a ‘strong’ reaction with ‘threats of community action’; and  
• 15 dB < : There will be a ‘very strong’ reaction with ‘vigorous community action’. 

 
The categories of community response overlap because the response of a community does not occur as a stepwise 
function, but rather as a gradual change. 
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3 Description of the Receiving Environment 
 
This chapter provides details of the receiving acoustic environment which is described in terms of: 

• Local NSRs; 
• The local environmental noise propagation and attenuation potential; and 
• Current noise levels and the existing acoustic climate. 

 
3.1 Noise Sensitive Receptors 
 
Noise sensitive receptors (NSR) generally include places of residence and areas where members of the public 
may be affected by noise generated by the project. 
 
The impact of an intruding anthropogenic noise source on the environment rarely extends more than 5 km. Potential 
noise sensitive receptors within the project area, include residential areas (i.e., Rosh Pinah, Aus and Lüderitz) 
(Figure 1) and individual residential dwellings (i.e., farms and lodges). Industrial noise sensitive receptors are also 
located along the project route. 
 
3.2 Environmental Noise Propagation and Attenuation potential 
 
3.2.1 Atmospheric Absorption and Meteorology 
 
Atmospheric absorption and meteorological conditions have already been mentioned with regards to their role in 
the propagation of noise from a source to receiver (Section 1.5.4). The main meteorological parameters affecting 
the propagation of noise include wind speed, wind direction and temperature. These along with other parameters 
such as relative humidity, air pressure, solar radiation and cloud cover affect the stability of the atmosphere and 
the ability of the atmosphere to absorb sound energy. 
 
Wind speed increases with altitude, resulting in the ‘bending’ of the path of sound to ‘focus’ it on the downwind side 
and creating a ‘shadow’ on the upwind side of the source. Depending on the wind speed, the downwind level may 
increase by a few dB but the upwind level can drop by more than 20 dB (Brüel & Kjær Sound & Vibration 
Measurement A/S, 2000). It should be noted that at wind speeds of more than 5 m/s, ambient noise levels are 
mostly dominated by wind generated noise. 
 
Temperature gradients in the atmosphere create effects that are uniform in all directions from a source. On a sunny 
day with no wind, temperature decreases with altitude and creates a ‘shadowing’ effect for sounds. On a clear 
night, temperatures may increase with altitude thereby ‘focusing’ sound on the ground surface. Noise impacts are 
therefore generally more notable during the night (Figure 4). 
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Figure 4: Bending the path of sound during typical day time conditions (image provided on the left) and night-time 

conditions (image provided on the right) 

 
3.2.2 Terrain, Ground Absorption and Reflection 
 
Noise reduction caused by a barrier (i.e. natural terrain, installed acoustic barrier, building) feature depends on two 
factors namely: the path difference of a sound wave as it travels over the barrier compared with direct transmission 
to the receiver and the frequency content of the noise (Brüel & Kjær Sound & Vibration Measurement A/S, 2000). 
Readily available terrain data was obtained from the United States Geological Survey (USGS) web site 
(https://earthexplorer.usgs.gov/) accessed in May 2021. A study was made of Shuttle Radar Topography Mission 
(STRM) 1 arc-sec data. 
 
Sound reflected by the ground interferes with the directly propagated sound. The effect of the ground is different 
for acoustically hard (e.g., concrete or water), soft (e.g., grass, trees or vegetation) and mixed surfaces. Ground 
attenuation is often calculated in frequency bands to take into account the frequency content of the noise source 
and the type of ground between the source and the receiver (Brüel & Kjær Sound & Vibration Measurement A/S, 
2000). Based on observations, ground cover was found to be acoustically mixed. 
 
3.3 Baseline Noise Survey and Results 
 
Sampling points were selected based on proposed project activities and position of sensitive receptors (Figure 5). 
The selected survey locations for some sites had to be adjusted once in the field due to accessibility and community 
interference. Some survey sites may thus not be ideal in understanding the baseline noise levels at specific noise 
sensitive receptors (i.e., Site 5, Site 11 and Site 16). The survey sites are provided in Figure 6 to Figure 15. Survey 
results for the campaign undertaken on 13-18 April 2021 are summarised in Table 4 and for comparison purposes, 
visually presented in Figure 16 (day-time results) and Figure 17 (night-time results). 
 

https://earthexplorer.usgs.gov/
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Night-time noise measurements were restricted to the early hours of the morning so as to be representative of the 
project operational times. 
 
For detailed time-series, frequency spectra and statistical results, the reader is referred to Appendix D.  
 

 
Figure 5: Locations of environmental baseline noise survey sites 
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Figure 6: Environmental baseline survey Site 1, Site 2 and Site 3 
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Figure 7: Environmental baseline survey Site 4 
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Figure 8: Environmental baseline survey Site 5 
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Figure 9: Environmental baseline survey Site 6, Site 7, Site 8, Site 9 and Site 10 
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Figure 10: Environmental baseline survey Site 11 
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Figure 11: Environmental baseline survey Site 12 
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Figure 12: Environmental baseline survey Site 13, Site 14 and Site 15 
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Figure 13: Environmental baseline survey Site 16 
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Figure 14: Environmental baseline survey Site 17 
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Figure 15: Environmental baseline survey Site 18, Site 19, Site 20, Site 21 and Site 22 
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Table 4: Project baseline environmental noise survey results summary 

Sampling 
point 

Nearest 
Town Description Coordinates Time 

of day 
Start date 
and time Duration 

Visual and 
acoustic 

observations 

General 
weather 

conditions 
LAIeq 
(dBA) 

LAeq 
(dBA) 

LA90 
(dBA) 

LAFmin 
(dBA) 

LAFmax 
(dBA) 

Site 1 Oranjemund 
Entrance of 
Oranjemund 
community 

and town area. 

28.5533791°S; 
16.4391873°E Day 13/04/2021 

10:00 01:00:37 

Vehicle traffic, dogs 
and community 

activity contribute to 
the acoustic 

sources in the area. 

WS: 0.9 m/s 
17.2°C 

Clear skies 
51.1 51.8 33.0 79.3 28.4 

Site 2 Oranjemund 
In the vicinity 

of a lodge, 
along the main 

road. 

28.5606789°S; 
16.4896687°E 

Day 13/04/2021 
11:32 01:00:41 

Vehicle traffic (from 
heavy and light 
vehicles), dogs, 

birds and activities 
at the lodge 

contribute to the 
acoustic sources in 

the area. 

WS: 1.6 m/s 
41°C 

Clear skies 
50.1 58.0 30.5 84.1 26.4 

Night 13/04/2021 
06:44 00:30:56 

WS: 0.3 m/s 
16.2°C 

Clear skies 
52.8 59.1 33.0 82.6 29.6 

Site 3 Oranjemund 
Close to the 
border post 

administration 
buildings. 

28.55822°S; 
16.50159°E 

Day 13/04/2021 
12:48 00:41:46 

Vehicles, cyclists, 
construction 

activities, people 
talking, and birds 
contribute to the 

acoustic sources in 
the area. 

WS: 0.9 m/s 
34.4°C 

10% cloud 
cover 

54.9 54.1 37.2 76.9 32.6 

Night 13/04/2021 
06:05 00:30:26 

WS: 0.3 m/s 
18°C 

Clear skies 
50.3 45.5 35.8 67.0 32.9 

Site 4  
Close to water 

pump area 
opposite the 
main road. 

28.3010721°S; 
16.7515839°E Day 13/04/2021 

14:27 00:31:05 

Vehicle traffic (from 
heavy and light 

vehicles) contribute 
to the acoustic 

sources in the area. 

WS: 0.9 m/s 
41.8°C 

10% cloud 
cover 

52.5 55.1 40.2 77.8 38.2 

Site 5 Rosh Pinah 

By main road, 
close to the 
Sperrgebiet 

Park 
boundaries. 

28.074529°S; 
16.8321668°E Day 14/04/2021 

09:07 00:30:59 

Vehicle traffic (from 
heavy and light 

vehicles) contribute 
to the acoustic 

sources in the area. 

WS: 1.1 m/s 
31.1°C 

Clear skies 
52.9 58.9 21.2 83.9 19.9 

Site 6 Rosh Pinah Entrance of 
Rosh Pinah. 

27.9623182°S; 
16.7638419°E Day 14/04/2021 

10:04 00:31:18 
Vehicle traffic (from 

heavy and light 
vehicles) and 

WS: 0.8 m/s 
33.7°C 

Clear skies 
50.3 53.7 36.2 75.6 34.1 
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Sampling 
point 

Nearest 
Town Description Coordinates Time 

of day 
Start date 
and time Duration 

Visual and 
acoustic 

observations 

General 
weather 

conditions 
LAIeq 
(dBA) 

LAeq 
(dBA) 

LA90 
(dBA) 

LAFmin 
(dBA) 

LAFmax 
(dBA) 

Night 14/04/2021 
06:06 00:20:44 

community activities 
contribute to the 

acoustic sources in 
the area. 

WS: 0.3 m/s 
23.9°C 

Clear skies 
56.6 57.6 38.7 79.0 36.8 

Site 7 Rosh Pinah 

Along main 
road and near 

residential 
dwelling within 
Rosh Pinah. 

27.9615628°S; 
16.7595802°E 

Day 14/04/2021 
10:47 00:30:50 

Vehicle traffic (from 
heavy and light 
vehicles) and 

community activities 
contribute to the 

acoustic sources in 
the area. 

WS: 0.3 m/s 
35.6°C 

Clear skies 
52.7 58.9 40.2 84.6 36.8 

Night 14/04/2021 
06:36 00:20:52 

No wind 
25.6°C 

Clear skies 
57.0 60.2 44.8 81.6 41.9 

Site 8 Rosh Pinah 

Along main 
road and near 
industrial area 

within Rosh 
Pinah. 

27.9612726°S; 
16.7607902°E Day 14/04/2021 

11:29 00:31:35 

Vehicle traffic (from 
heavy and light 
vehicles) and 

generators 
contribute to the 

acoustic sources in 
the area. 

WS: 1 m/s 
36.9°C 

Clear skies 
58.9 52.3 39.7 68.7 33.6 

Site 9 Rosh Pinah 
Near a school 

and 
residences in 
Rosh Pinah. 

27.9599766°S; 
16.7514048°E 

Day 14/04/2021 
13:06 00:32:05 

Vehicle traffic (from 
heavy and light 

vehicles), 
pedestrians and 

community activity 
contribute to the 

acoustic sources in 
the area. 

WS: 0.4 m/s 
39°C 

Clear skies 
62.5 59.5 42.2 85.9 36.9 

Night 15/04/2021 
06:34 00:20:24 

WS: 0.3 m/s 
24°C 

Clear skies 
59.0 61.7 43.9 88.7 37.8 

Site 10 Rosh Pinah 
Near the 
Tutugeni 

community. 
27.9512801°S; 
16.7450859°E 

Day 14/04/2021 
12:20 00:31:28 Vehicle traffic, 

community activity, 
birds and insects 
contribute to the 

acoustic sources in 
the area. 

WS: 0.8 m/s 
39°C 

Clear skies 
50.0 45.1 32.6 64.2 28.2 

Night 15/04/2021 
06:02 00:20:48 

WS: 0.4 m/s 
24.1°C 

Clear skies 
55.1 50.5 29.8 69.6 24.2 

Site 11 Aus 
Along the main 
road. Buildings 
~500m to the 

east northeast. 

26.7200400°S; 
16.2744953°E Day 15/04/2021 

14:26 00:30:51 
Vehicle traffic 

contribute to the 
acoustic sources in 

the area. 

WS: 2.2 m/s 
31.7°C 

Clear skies 
62.8 52.4 25.6 76.1 19.5 
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Sampling 
point 

Nearest 
Town Description Coordinates Time 

of day 
Start date 
and time Duration 

Visual and 
acoustic 

observations 

General 
weather 

conditions 
LAIeq 
(dBA) 

LAeq 
(dBA) 

LA90 
(dBA) 

LAFmin 
(dBA) 

LAFmax 
(dBA) 

Site 12 Aus 

Along main 
road with 
industrial 

activity to the 
east. 

26.67994°S; 
16.28134°E Day 15/04/2021 

15:15 00:32:52 
Vehicle traffic and 
birds contribute to 

the acoustic 
sources in the area. 

WS: 2.3 m/s 
29.5°C 

Clear skies 
58.2 52.7 27.1 75.5 21.2 

Site 13 Aus 

Close to 
buildings on 

the 
intersection of 
B4 and C13. 

26.6619400°S; 
16.2630815°E 

Day 16/04/2021 
09:41 00:30:51 Vehicle traffic, 

community activity, 
dogs and chickens 

contribute to the 
acoustic sources in 

the area. 

WS: 1.9 m/s 
22.9°C 

70% cloud 
cover 

62.2 59.0 31.9 83.5 25.9 

Night 16/04/2021 
06:10 00:20:54 

WS: 0.4 m/s 
22.9°C 

40% cloud 
cover 

55.2 62.5 20.2 87.5 18.7 

Site 14 Aus Close to police 
station. 

26.66237°S; 
16.26224°E Day 15/04/2021 

16:02 00:30:26 

Vehicle traffic and 
community activity 
contribute to the 

acoustic sources in 
the area. 

WS: 0.4 m/s 
32°C 

15% cloud 
cover 

55.2 51.0 28.1 75.3 21.5 

Site 15 Aus 
Within the Aus 

residential 
area. 

26.65958°S; 
16.26459°E Day 16/04/2021 

10:25 00:30:49 

Vehicle traffic, dogs 
and community 

activity contribute to 
the acoustic 

sources in the area. 

WS: 1.8 m/s 
25.3°C 

70% cloud 
cover 

58.7 45.6 35.1 67.5 29.6 

Site 16 Aus 

Main road at 
turnoff to Klein 

Vista Aus 
Lodge ~700 m 

to the 
southwest. 

26.64791°S; 
16.24453°E 

Day 16/04/2021 
11:14 00:32:15 Vehicle traffic (from 

heavy and light 
vehicles) contribute 

to the acoustic 
sources in the area. 

WS: 2.4 m/s 
25.4°C 

80% cloud 
cover 

62.4 60.3 20.6 82.0 18.9 

Night 16/04/2021 
06:39 00:20:51 

WS: 3 m/s 
23.7°C 

50% cloud 
cover 

61.6 58.5 25.1 83.3 19.7 

Site 17  

Along main 
road ~400 m 
northeast of 
abandoned 
house along 

the 

26.72040°S; 
15.29260°E Day 16/04/2021 

14:54 00:30:59 

Vehicle traffic (from 
heavy and light 

vehicles) contribute 
to the acoustic 

sources in the area. 

WS: 4.2 m/s 
30.9°C 

70% cloud 
cover 

58.9 61.2 30.4 87.4 21.7 
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Sampling 
point 

Nearest 
Town Description Coordinates Time 

of day 
Start date 
and time Duration 

Visual and 
acoustic 

observations 

General 
weather 

conditions 
LAIeq 
(dBA) 

LAeq 
(dBA) 

LA90 
(dBA) 

LAFmin 
(dBA) 

LAFmax 
(dBA) 

Kolmanskop 
route. 

Site 18 Lüderitz 

Along main 
road entering 
into Lüderitz 

~150 m to the 
northeast of 
residential 

area. 

26.65779°S; 
15.16276°E 

Day 18/04/2021 
11:21 00:31:34 Vehicle traffic and 

community activity 
contribute to the 

acoustic sources in 
the area. 

WS: 1.3 m/s 
35°C 

40% cloud 
cover 

64.0 60.5 27.1 86.8 22.9 

Night 17/04/2021 
06:14 00:20:34 

WS: 4.8 m/s 
30.2°C 

70% cloud 
cover 

53.5 61.5 36.6 86.8 31.2 

Site 19 Lüderitz 
Near 

residential 
dwellings in 

Lüderitz. 

26.65446°S; 
15.15803°E 

Day 18/04/2021 
12:02 00:31:08 Vehicle traffic, 

community activity, 
insects and birds 
contribute to the 

acoustic sources in 
the area. 

WS: 1.1 m/s 
39°C 

30% cloud 
cover 

62.7 59.0 37.0 79.5 30.2 

Night 18/04/2021 
06:06 00:22:45 

WS: 0.9 m/s 
29.6°C 

10% cloud 
cover 

51.5 48.0 32.3 69.0 30.1 

Site 20 Lüderitz 
Close to 

Lüderitz town 
council 

building. 

26.6488283°S; 
15.1548182°E 

Day 17/04/2021 
11:33 00:30:17 Vehicle traffic, train, 

community activity, 
insects and birds 
contribute to the 

acoustic sources in 
the area. 

WS: 1.1 m/s 
29.4°C 

60% cloud 
cover 

57.8 65.2 47.8 91.9 44.7 

Night 18/04/2021 
05:37 00:20:34 

WS: 0.7 m/s 
28.2°C 

10% cloud 
cover 

52.4 51.5 41.4 72.8 38.1 

Site 21 Lüderitz Close to port 
entrance gate. 

26.64496°S; 
15.15289°E 

Day 17/04/2021 
10:50 00:30:35 Vehicle traffic, 

tractor movement at 
port and community 
activity contribute to 

the acoustic 
sources in the area. 

WS: 0.6 m/s 
28.7°C 

70% cloud 
cover 

57.0 63.3 52.2 85.4 46.4 

Night 18/04/2021 
05:08 00:20:26 

WS: 0.5 m/s 
26.5°C 

10% cloud 
cover 

52.5 45.7 43.7 61.0 41.7 

Site 22 Lüderitz 
Close to port, 

on the 
waterfront and 

26.64335°S; 
15.15714°E Day 17/04/2021 

09:15 00:30:46 
Vehicle traffic, 

ships, dogs, birds 
and community 

activity contribute to 

WS: 1.7 m/s 
35.7°C 

50% cloud 
cover 

61.7 63.3 53.6 82.4 48.6 
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Sampling 
point 

Nearest 
Town Description Coordinates Time 

of day 
Start date 
and time Duration 

Visual and 
acoustic 

observations 

General 
weather 

conditions 
LAIeq 
(dBA) 

LAeq 
(dBA) 

LA90 
(dBA) 

LAFmin 
(dBA) 

LAFmax 
(dBA) 

restaurant 
side. Night 18/04/2021 

04:39 00:20:45 
the acoustic 

sources in the area. 
WS: 0.3 m/s 

28.9°C 
10% cloud 

cover 
79.1 50.4 42.7 83.1 40.5 

 



 

Noise Specialist Study for Namzinc Refinery in Namibia 

Report Number: 20ECC01 33 
 

 
Figure 16: Day-time broadband survey results 
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Figure 17: Night-time broadband survey results



 

Noise Specialist Study for Namzinc Refinery in Namibia 

Report Number: 20ECC01 35 
 

4 Impact Assessment 
 
The noise source inventory, noise propagation modelling and results are discussed in Section 4.1 and Section 4.2 
respectively.  
 
All construction and operation activities were assumed to take place from 06:00 – 18:00. 
 
Decommissioning phase was not assessed but environmental noise impacts are assumed to be similar to 
construction activities. 
 
4.1 Noise Sources and Sound Power Levels 
 
A list of equipment (Table 5 to Table 7) was sourced for the project based on the equipment information provided 
for the project. Noise source power levels for the piling equipment was sourced from the British Standards 
publication (BSI, 2014). Noise sound power levels for the pumps and the trucks were calculated based on the 
equipment information provided. The power rating for the trucks were assumed based on the equipment 
description. 
 
The speed of the trucks was assumed to be 60 km/h through residential areas and 80 km/h on the highways. 
Based on the traffic assessment (ITS, 2021), a maximum number of interlink trucks (six per hour) and tanker trucks 
(two per hour) were assumed. 
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Table 5: The octave band frequency spectra LW’s for the construction work at the Namzinc Refinery warehouse at the Port of Lüderitz 

Equipment Type 
LW octave band frequency spectra (dB) at 10 m LW (dB) 

at 10m 
LWA 

(dBA) 
at 10m 

Source 
63 125 250 500 1000 2000 4000 8000 

Pre-cast board Piling LW  82.0 82.0 82.0 89.0 83.0 78.0 75.0 70.0 92.0 88.7 BSI Standard Publication (2014) 
 

Table 6: The octave band frequency spectra LW’s for the pumps at the Namzinc Refinery warehouse at the Port of Lüderitz  

Equipment Type 
LW octave band frequency spectra (dB) 

LW (dB) LWA 
(dBA) Source 

63 125 250 500 1000 2000 4000 8000 
sulfuric Acid Unloading Pump 1 LW  86.5 87.5 89.5 89.5 92.5 89.5 85.5 79.5 97.7 96.1 LW Predictions (Bruce & Moritz, 1998) 
sulfuric Acid Unloading Pump 2 LW  86.5 87.5 89.5 89.5 92.5 89.5 85.5 79.5 97.7 96.1 LW Predictions (Bruce & Moritz, 1998) 
sulfuric Acid Unloading Pump 3 LW  86.5 87.5 89.5 89.5 92.5 89.5 85.5 79.5 97.7 96.1 LW Predictions (Bruce & Moritz, 1998) 
Ship Loading Pump 1 LW  94.1 95.1 97.1 97.1 100.1 97.1 93.1 87.1 105.3 103.7 LW Predictions (Bruce & Moritz, 1998) 
Ship Loading Pump 2 LW  94.1 95.1 97.1 97.1 100.1 97.1 93.1 87.1 105.3 103.7 LW Predictions (Bruce & Moritz, 1998) 
Ship Loading Pump 3 LW  94.1 95.1 97.1 97.1 100.1 97.1 93.1 87.1 105.3 103.7 LW Predictions (Bruce & Moritz, 1998) 
Sump Pump - sulfuric Acid Storage LW  76.2 77.2 79.2 79.2 82.2 79.2 75.2 69.2 87.4 85.8 LW Predictions (Bruce & Moritz, 1998) 
Sump Pump - Ship Loading Area LW  76.2 77.2 79.2 79.2 82.2 79.2 75.2 69.2 87.4 85.8 LW Predictions (Bruce & Moritz, 1998) 

 

Table 7: The octave band frequency spectra LW’s for the interlink and tanker trucks 

Equipment Type 
LW octave band frequency spectra (dB) LW 

(dB) 
LWA 

(dBA) Source 
63 125 250 500 1000 2000 4000 8000 

Interlink trucks from Oranjemund Border to Namzinc Refinery LW  113.1 118.1 121.1 116.1 114.1 111.1 105.1 99.1 124.7 119.4 LW Predictions (Bruce & Moritz, 1998) 

Tanker trucks from Namzinc Refinery to Lüderitz Port LW  114.7 119.7 122.7 117.7 115.7 112.7 106.7 100.7 126.4 121.0 LW Predictions (Bruce & Moritz, 1998) 
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4.2 Noise Propagation and Simulated Noise Levels 
 
The propagation of noise generated during the operational phase was calculated with CadnaA in accordance with 
ISO 9613. Site specific acoustic parameters as discussed in Section 3.2 along with source data discussed in 
Section 4.1, were applied in the model. 
 
Results are presented in isopleth form for continuous day-time rating level (LReq,d) and continuous night-time rating 
level (LReq,n). 
 
4.2.1 Oranjemund Border Post 
 
The simulated equivalent continuous day-time rating level (LReq,d) due to project operations of 55 dBA (IFC guideline 
level) extends ~65 m from the road (Figure 18). The simulated equivalent continuous night-time rating level (LReq,n) 
of 45 dBA (IFC guideline level) due to project operations extends ~85 m from the road (Figure 19). The proposed 
operational phase related noise due to the project is predicted to be within the IFC guidelines at all sensitive 
receptors near the Oranjemund border post (Table 8). 
 
For a person with average hearing acuity an increase of less than 3 dBA in the general ambient noise level is not 
detectable. The increase in noise levels due to the project activities at the Oranjemund border post is above 3 dBA 
at potential NSR 1 (Table 8). In accordance with the SANS 10103, ‘little to medium’ reaction with ‘sporadic’ to 
‘widespread’ complaints are expected from NSR 1. 
 

 
Figure 18: Simulated equivalent continuous day-time rating level (LReq,d) for project activities at the Oranjemund 

border post 
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Figure 19: Simulated equivalent continuous night-time rating level (LReq,d) for project activities at the Oranjemund 

border post 
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Table 8: Summary of simulated noise levels (provided as dBA) due to the project and baseline noise measurements 

at NSR at the Oranjemund border post 

Noise Sensitive Receptor Residential/ 
Industrial 

Project operations (a) Baseline (b) Increase Above Baseline (c) 

Day Night Day Night Day Night 
1 Industrial 59.8 46.8 54.1 45.5 6.7 3.7 
2 Residential 42.0 34.1 54.1 45.5 0.3 0.3 
3 Residential 30.2 22.1 58 59.1 0.0 0.0 
4 Residential 29.3 21.1 58 59.1 0.0 0.0 
5 Residential 28.9 20.5 58 59.1 0.0 0.0 

 
Notes: 

(a) Assumed based on closest noise sampling location. 
(b) Exceedances of IFC guideline (55 dBA for day-time and 45 dBA for night-time at residential areas; 70 dBA at industrial areas) 

are highlighted in blue. 
(c) Likely community response: 

  0 to 1 dBA – No reaction, increase not detectable 
  1 to 3 dBA – Increase just detectable to persons with average hearing acuity, annoyance unlikely. 
  3 to 5 dBA – There will be ‘little’ reaction with ‘sporadic complaints’. 
  5 to 10 dBA – There will be ‘little’ to ‘medium’ reaction with ‘sporadic’ to ‘widespread’ complaints. 
  10 to 15 dBA – There will be a ‘strong’ reaction with ‘threats of community action’. 
  > 15 dBA – There will be a ‘very strong’ reaction with ‘vigorous community action’. 

 
4.2.2 Rosh Pinah 
 
The simulated equivalent continuous day-time rating level (LReq,d) due to project operations of 55 dBA (IFC guideline 
level) extends ~45 m from the road (Figure 20). The simulated equivalent continuous night-time rating level (LReq,n) 
of 45 dBA (IFC guideline level) due to project operations extends ~50 m from the road (Figure 21). The proposed 
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operational phase related noise due to the project is predicted to exceed IFC guidelines at potential NSR 2 (Table 
9). 
 
The increase in noise levels due to the project activities at Rosh Pinah is above 3 dBA at NSR 2, 3 and 6 (Table 
9). In accordance with the SANS 10103, ‘little’ reaction with ‘sporadic’ complaints are expected from NSR 2, 3 and 
6. 
 

 
Figure 20: Simulated equivalent continuous day-time rating level (LReq,d) for project activities at Rosh Pinah 

 
Figure 21: Simulated equivalent continuous night-time rating level (LReq,d) for project activities at Rosh Pinah 
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Table 9: Summary of simulated noise levels (provided as dBA) due to the project and baseline noise measurements 

at NSR within Rosh Pinah 

Noise Sensitive 
Receptor 

Residential/ 
Industrial 

Project operations (a) Baseline (b) Increase Above Baseline 
(c) 

Day Night Day Night Day Night 
1 Residential 47.8 39.7 53.7 57.6 1.0 0.1 
2 Residential 59.0 50.0 58.9 60.2 3.1 0.4 
3 Industrial 53.6 45.8 52.3 59.5 3.7 0.2 
4 Residential 46.4 38.7 59.5 61.7 0.2 0.0 
5 Residential 51.2 43.4 59.5 61.7 0.6 0.1 
6 Residential 48.3 41.6 45.1 50.5 4.9 0.5 

 
Notes: 

(a) Assumed based on closest noise sampling location. 
(b) Exceedances of IFC guideline (55 dBA for day-time and 45 dBA for night-time at residential areas; 70 dBA at industrial areas) 

are highlighted in blue. 
(c) Likely community response: 

  0 to 1 dBA – No reaction, increase not detectable 
  1 to 3 dBA – Increase just detectable to persons with average hearing acuity, annoyance unlikely. 
  3 to 5 dBA – There will be ‘little’ reaction with ‘sporadic’ complaints. 
  5 to 10 dBA – There will be ‘little’ to ‘medium’ reaction with ‘sporadic’ to ‘widespread’ complaints. 
  10 to 15 dBA – There will be a ‘strong’ reaction with ‘threats of community action’. 
  > 15 dBA – There will be a ‘very strong’ reaction with ‘vigorous community action’. 

 
4.2.3 Namzinc Refinery 
 
The simulated equivalent continuous day-time rating level (LReq,d) due to project operations of 55 dBA (IFC guideline 
level) extends ~65 m from the road (Figure 22). The simulated equivalent continuous night-time rating level (LReq,n) 
of 45 dBA (IFC guideline level) due to project operations extends ~50 m from the road (Figure 23). No NSRs are 
in the Namzinc Refinery area. 
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Figure 22: Simulated equivalent continuous day-time rating level (LReq,d) for project activities at Namzinc Refinery 

 
Figure 23: Simulated equivalent continuous night-time rating level (LReq,d) for project activities at Namzinc Refinery 
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4.2.4 Aus 
 
The simulated equivalent continuous day-time rating level (LReq,d) due to project operations of 55 dBA (IFC guideline 
level) extends ~30 m from the road (Figure 24). The simulated equivalent continuous night-time rating level (LReq,n) 
of 45 dBA (IFC guideline level) due to project operations extends ~35 m from the road (Figure 25). The proposed 
operational phase related noise due to the project is predicted to be within the IFC guidelines at potential NSRs 
(Table 10). The increase in noise levels due to the project activities at Aus is below 3 dBA at all potential NSRs 
(Table 10). 
 

 
Figure 24: Simulated equivalent continuous day-time rating level (LReq,d) for project activities at Aus 
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Figure 25: Simulated equivalent continuous night-time rating level (LReq,d) for project activities at Aus 
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Table 10: Summary of simulated noise levels (provided as dBA) due to the project and baseline noise 

measurements at NSR within Aus 

Noise Sensitive 
Receptor 

Residential/ 
Industrial 

Project operations (a) Baseline (b) Increase Above Baseline 
(d) 

Day Night Day Night Day Night 
1 Residential 42.4 34.4 45.6 45.6 (c) 1.7 0.3 
2 Residential 48.5 40.7 59.0 62.5 0.4 0.0 
3 Residential 42.3 34.2 51.0 51.0 (c) 0.5 0.1 
4 Residential 41.0 32.8 45.6 45.6 (c) 1.3 0.2 

 
Notes: 

(a) Assumed based on closest noise sampling location. 
(b) Exceedances of IFC guideline (55 dBA for day-time and 45 dBA for night-time at residential areas; 70 dBA at industrial areas) 

are highlighted in blue. 
(c) Assumed to be the same as for day-time 
(d) Likely community response: 

  0 to 1 dBA – No reaction, increase not detectable 
  1 to 3 dBA – Increase just detectable to persons with average hearing acuity, annoyance unlikely. 
  3 to 5 dBA – There will be ‘little’ reaction with ‘sporadic’ complaints. 
  5 to 10 dBA – There will be ‘little’ to ‘medium’ reaction with ‘sporadic’ to ‘widespread’ complaints. 
  10 to 15 dBA – There will be a ‘strong’ reaction with ‘threats of community action’. 
  > 15 dBA – There will be a ‘very strong’ reaction with ‘vigorous community action’. 
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4.2.5 Lüderitz 
 
4.2.5.1 Construction 

 
The simulated equivalent continuous day-time rating level (LReq,d) due to project operations of 55 dBA (IFC guideline 
level) extends ~320 m from the construction activities (Figure 26). The simulated equivalent continuous night-time 
rating level (LReq,n) of 45 dBA (IFC guideline level) due to construction activities extends ~390 m from the 
construction activities (Figure 27). The noise levels due to the proposed construction activities is predicted to 
exceed IFC guidelines at potential NSR 4 and 5 (Table 11). 
 
The increase in noise levels due to the project activities at Lüderitz is above 3 dBA at NSR 4 and 5 (Table 11). In 
accordance with the SANS 10103, ‘little to medium’ reaction with ‘sporadic’ to ‘widespread’ complaints are 
expected from NSR 4 and 5. 
 

 
Figure 26: Simulated equivalent continuous day-time rating level (LReq,d) for project construction activities at 

Lüderitz 
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Figure 27: Simulated equivalent continuous night-time rating level (LReq,d) for project construction activities at 

Lüderitz 
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Table 11: Summary of simulated noise levels (provided as dBA) due to the project construction activities and 

baseline noise measurements at NSR within Lüderitz 

Noise Sensitive 
Receptor 

Residential/ 
Industrial 

Project operations (a) Baseline (b) Increase Above Baseline 
(d) 

Day Night Day Night Day Night 
1 Residential 49.3 40.8 63.3 45.7 0.2 1.2 
2 Residential 51.9 43.6 63.3 45.7 0.3 2.1 
3 Industrial 60.0 50.2 70.0 (c) 70.0 (c) 0.4 0.0 
4 Industrial 76.7 69.5 70.0 (c) 70.0 (c) 7.5 2.8 
5 Industrial 76.7 72.0 70.0 (c) 70.0 (c) 7.5 4.1 
6 Industrial 60.0 51.8 70.0 (c) 70.0 (c) 0.4 0.1 
7 Residential 51.5 43.1 63.3 50.4 0.3 0.7 
8 Residential 48.9 40.4 63.3 50.4 0.2 0.4 
9 Residential 49.7 41.3 63.3 50.4 0.2 0.5 
10 Residential 47.5 39.1 63.3 50.4 0.1 0.3 

 
Notes: 

(a) Assumed based on closest noise sampling location. 
(b) Exceedances of IFC guideline (55 dBA for day-time and 45 dBA for night-time at residential areas; 70 dBA at industrial areas) 

are highlighted in blue. 
(c) Baseline levels assumed to be 70 dBA at the port. 
(d) Likely community response: 

  0 to 1 dBA – No reaction, increase not detectable 
  1 to 3 dBA – Increase just detectable to persons with average hearing acuity, annoyance unlikely. 
  3 to 5 dBA – There will be ‘little’ reaction with ‘sporadic’ complaints. 
  5 to 10 dBA – There will be ‘little’ to ‘medium’ reaction with ‘sporadic’ to ‘widespread’ complaints. 
  10 to 15 dBA – There will be a ‘strong’ reaction with ‘threats of community action’. 
  > 15 dBA – There will be a ‘very strong’ reaction with ‘vigorous community action’. 
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4.2.5.2 Operation 

 
The simulated equivalent continuous day-time rating level (LReq,d) due to project operations of 55 dBA (IFC guideline 
level) extends ~110 m (from the pumps) and ~35 m (from the roads) (Figure 28). The simulated equivalent 
continuous night-time rating level (LReq,n) of 45 dBA (IFC guideline level) due to construction activities extends 
~140 m (from the pumps) and ~35 m (from the road) (Figure 29). The noise levels due to the proposed operational 
activities is predicted to exceed IFC guidelines at potential NSR 2, 3, 4 and 5 (Table 12). 
 
The increase in noise levels due to the project activities at Lüderitz is above 3 dBA at NSR 2, 3, 4 and 5 during 
06:00-07:00 (Table 12). In accordance with the SANS 10103, ‘little’ reaction with ‘sporadic’ complaints are to be 
expected from these NSRs. 
 

 
Figure 28: Simulated equivalent continuous day-time rating level (LReq,d) for project operational activities at Lüderitz 
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Figure 29: Simulated equivalent continuous night-time rating level (LReq,d) for project operational activities at 

Lüderitz 
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Table 12: Summary of simulated noise levels (provided as dBA) due to the project operational activities and 

baseline noise measurements at NSR within Lüderitz 

Noise Sensitive Receptor Residential/ 
Industrial 

Project operations (a) Baseline (b) Increase Above Baseline (d) 

Day Night Day Night Day Night 
1 Residential 46.5 42.5 60.5 61.5 0.2 0.1 
2 Residential 57.0 49.9 59.0 48.0 2.1 4.1 
3 Residential 59.3 51.6 65.2 51.5 1.0 3.1 
4 Residential 58.9 49.3 63.3 45.7 1.3 5.2 
5 Residential 55.6 47.5 63.3 45.7 0.7 4.0 
6 Industrial 58.8 48.6 70.0 (c) 70.0 (c) 0.3 0.0 
7 Industrial 60.2 48.4 70.0 (c) 70.0 (c) 0.4 0.0 
8 Industrial 65.2 57.2 70.0 (c) 70.0 (c) 1.2 0.2 
9 Industrial 54.3 46.1 70.0 (c) 70.0 (c) 0.1 0.0 
10 Residential 41.5 33.4 63.3 50.4 0.0 0.1 
11 Residential 43.4 34.9 63.3 50.4 0.0 0.1 
12 Residential 39.2 30.9 63.3 50.4 0.0 0.0 
13 Residential 39.5 31.3 63.3 50.4 0.0 0.1 

 
Notes: 

(a) Assumed based on closest noise sampling location. 
(b) Exceedances of IFC guideline (55 dBA for day-time and 45 dBA for night-time at residential areas; 70 dBA at industrial areas) 

are highlighted in blue. 
(c) Baseline levels assumed to be 70 dBA at the port. 
(d) Likely community response: 

  0 to 1 dBA – No reaction, increase not detectable 
  1 to 3 dBA – Increase just detectable to persons with average hearing acuity, annoyance unlikely. 
  3 to 5 dBA – There will be ‘little’ reaction with ‘sporadic’ complaints. 
  5 to 10 dBA – There will be ‘little’ to ‘medium’ reaction with ‘sporadic’ to ‘widespread’ complaints. 
  10 to 15 dBA – There will be a ‘strong’ reaction with ‘threats of community action’. 
  > 15 dBA – There will be a ‘very strong’ reaction with ‘vigorous community action’. 
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4.2.6 Other Noise Sensitive Receptors Along the Haul Route 
 
The noise levels due to the proposed operational activities at other sensitive receptors along the transport route is 
provided in Table 13. The IFC guidelines are exceeded at the potential NSR 4 and 5. The increase in noise levels 
due to the project activities is above 3 dBA at NSR 4 and 5 (Table 13). In accordance with the SANS 10103, ‘little 
to medium’ reaction with ‘sporadic’ to ‘widespread’ complaints are to be expected from NSR 4 and NSR 5. 
 

Table 13: Summary of simulated noise levels (provided as dBA) due to the project operational activities and 

baseline noise measurements at NSR along the transport route 

Noise 
Sensitive 
Receptor 

(name 
based on 

survey site 
numbering) 

Residential/ 
Industrial 

Reference 
Figure 

Project operations (a) Baseline (b) Increase Above 
Baseline (d) 

Day Night Day Night Day Night 

4 Residential Figure 7 57.9 49.8 55.1 55.1 (c) 4.6 1.1 

5 Residential Figure 8 63.5 55.1 58.9 58.9 (c) 5.9 1.5 

11 Residential Figure 10 42.2 34.2 52.4 52.4 (c) 0.4 0.1 

12 Industrial Figure 11 52.1 43.7 52.7 52.7 (c) 2.7 0.5 
16 Residential Figure 13 35.5 26.6 60.3 58.5 0.0 0.0 

Notes: 
(a) Assumed based on closest noise sampling location. 
(b) Exceedances of IFC guideline (55 dBA for day-time and 45 dBA for night-time at residential areas; 70 dBA at industrial areas) 

are highlighted in blue. 
(c) Noise levels at 06:00-07:00 assumed to be the same as day-time noise levels. 
(d) Likely community response: 

  0 to 1 dBA – No reaction, increase not detectable 
  1 to 3 dBA – Increase just detectable to persons with average hearing acuity, annoyance unlikely. 
  3 to 5 dBA – There will be ‘little’ reaction with ‘sporadic’ complaints. 
  5 to 10 dBA – There will be ‘little’ to ‘medium’ reaction with ‘sporadic’ to ‘widespread’ complaints. 
  10 to 15 dBA – There will be a ‘strong’ reaction with ‘threats of community action’. 
  > 15 dBA – There will be a ‘very strong’ reaction with ‘vigorous community action’. 
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5 Management Measures 
 
The measures discussed in this section are typically applicable to industrial sites and traffic noise and are 
considered good practice by the IFC (2007) and British Standard BSI (2014).  
 
5.1 Issues Associated with Noise Effects and Community Reaction 
 
A number of factors are likely to affect the acceptability of noise arising from construction and the degree of control 
necessary. These are described as follows. 
 
5.1.1 Site Location 
 
The location of a site in relation to NSRs will be a major factor. The nearer a site is to NSRs, the more control that 
might be required upon noise emanating from the site. 
 
5.1.2 Existing Ambient Noise Levels 
 
Experience of complaints associated with industrial noise sources indicates that the likelihood of complaint 
increases as the difference between the industrial noise and the existing background noise increases. However, it 
is generally assumed that a greater difference might be tolerated, than for an industrial source, when it is known 
that the operations are of short or limited duration, and the critical issues are likely to include interference with 
speech communication and/or sleep disturbance. 
 
5.1.3 Duration of Site Operations 
 
In general, the longer the duration of activities on a site, the more likely it is that noise from the site will prove to be 
an issue, assuming NSRs are likely to be significantly affected. In this context, good public relations and 
communication are important. Local residents might be willing to accept higher levels of noise if they know that 
such levels will only last for a short time. It is then important that construction activities are carried out in accordance 
with the stated schedule and that the community is informed of their likely durations. 
 
5.1.4 Hours of Work 
 
For any NSR, some periods of the day will be more sensitive than others. For example, levels of noise that would 
cause speech interference in an office during the day would cause no problem in the same office at night. For 
dwellings, times of site activity outside normal weekday and Saturday morning working hours will need special 
consideration. Very strict noise control targets would be applied to any site which is to operate at night; this will 
depend on existing ambient noise levels. The periods when people are getting to sleep and just before they wake 
are particularly sensitive.  
 
This project will be limited to the hours of 06:00 – 18:00. 
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5.1.5 Attitude to the Site Operator 
 
It is well established that people’s attitudes to noise can be influenced by their attitudes to the source or activity 
itself. Noise from a site will tend to be accepted more readily by local residents, if they consider that the contractor 
is taking all possible measures to avoid unnecessary noise. The attitude to the contractor can also be improved 
through good community liaison and information distribution and the provision of a helpline to respond to queries 
or complaints. The acceptability of the project itself can also be a factor in determining community reaction. 
 
5.1.6 Noise Characteristics 
 
In some cases, a particular characteristic of the noise, e.g., the presence of impulses or tones, can make it less 
acceptable than might be concluded from the level expressed in terms of LAeq, T. This is because these 
characteristics are likely to make the noise more disturbing than a noise with the same LAeq, T level that does not 
have these characteristics. Examples would be impulsive noise from driven piling, etc. 
 
5.2 Control of Noise at Source 
 
5.2.1 General 
 
There are many general measures that can reduce noise levels at source such as: 

a) avoid unnecessary revving of engines and switch off equipment when not required; 
b) start-up equipment at the storage warehouse sequentially rather than all together. 

 
5.2.2 Specification and Substitution 
 
Where a construction site is within a noise-sensitive area, the activities to be employed on that site should be 
reviewed to ensure that they are the quietest available for the required purpose; this is in accordance with best 
practicable means.  
 
5.2.3 Modification of Equipment 
 
Noise from equipment can often be reduced by modification or by the application of improved sound reduction 
methods, but this should only be carried out after consultation with the manufacturer.  
 
For steady continuous noise, such as that caused by diesel engines, it might be possible to reduce the noise 
emitted by fitting a more effective exhaust silencer system or by designing an acoustic canopy to replace the 
normal engine cover. Any such project should be carried out in consultation with the original equipment 
manufacturer and with a specialist in noise reduction techniques. The replacement canopy should not cause the 
engine to overheat nor interfere excessively with routine maintenance operations. 
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5.2.4 Enclosures 
 
As far as reasonably practicable, sources of significant noise should be enclosed. The extent to which this can be 
done depends on the nature of the machine or process to be enclosed and their ventilation requirements. 
 
When it is necessary to enclose a machine in an acoustic enclosure or building, precautions should be taken to 
protect the operator(s) from any consequential hazard. 
 
The effectiveness of partial noise enclosures and of screens can be reduced if they are used incorrectly, e.g. the 
noise being enclosed should be directed into and not out of enclosures. There should not be a reflecting surface, 
such as a parked lorry, opposite the open side of noise enclosures. Any openings in complete enclosures, e.g. for 
ventilation, should be effectively sound-reduced. 
 
5.2.5 Maintenance 
 
Regular and effective maintenance by trained personnel is essential and will do much to reduce noise from 
machinery.  
 
5.3 Noise Control from Piling Sites 
 
5.3.1 General 
 
Increased mechanization has meant the use of more powerful and potentially noisier machines. Noise levels can 
be unacceptable in many instances, and reductions in noise level are desirable for the benefit of both the industry 
and the public. Piling works frequently form one of the noisier aspects of construction. Piling is usually one of the 
first activities to be carried out on site, and special precautions should be taken to mitigate the disturbance created, 
particularly in noise-sensitive areas. 
 
Those undertaking piling works should endeavour to ascertain the nature and levels of noise produced by the 
mechanical equipment and plant that will be used. They should then take appropriate steps to reduce either the 
level or the annoying characteristics, or both, of the noise.  
 
Impact noise when piling is being driven can be reduced by introducing a non-metallic dolly between the hammer 
and the driving helmet. This will prevent direct metal-to-metal contact but will also modify the stress wave 
transmitted to the pile, possibly affecting the driving efficiency. The energy absorbed by the dolly will appear as 
heat. Further noise reduction can be achieved by enclosing the driving system in an acoustic shroud. Several 
commercially available systems employ a partial enclosure arrangement around the hammer. It is also possible to 
use pile driving equipment that encloses the hammer and the complete length of pile being driven, within an 
acoustic enclosure. 
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5.3.2 Duration of Piling Works 
 
The duration of piling work is usually short in relation to the length of construction work as a whole, and the amount 
of time spent working near to noise-sensitive areas might represent only a part of the piling period. Furthermore, 
the noisiest part of the pile construction process might occur at each individual pile location only for a short period 
of time. 
 
5.3.3 Hours of Work 
 
When noise impacts are to be controlled by imposing restrictions on working hours the specialized nature of some 
piling works should be considered, which might necessitate a longer working day. This is especially necessary for 
large diameter concrete bored piles and diaphragm walls. Additionally, the acceptable hours for the residents and 
occupiers of a particular area should also be considered. 
 
Developers should have regard to likely restrictions to be placed on them when considering piling techniques and 
should liaise with local authorities at an early stage. 
 
5.3.4 Methods of Monitoring and Control on Piling Sites 
 
Whatever method is appropriate for the specifying of a noise target, there should be agreement between the piling 
contractor concerned and the controlling authority. It is essential that a noise target is appropriate to the type of 
noise and is practical and enforceable. It should adequately protect the community but allow work to proceed 
without placing undue restriction on the activities. 
 
Steady noise levels should normally be expressed in terms of the LAeq, T over a period of several hours or for a 
working day. Impulsive noise levels cannot always be controlled effectively using this measure alone. The 
specification of a higher short-term limit is often found useful. This can be achieved by specifying a short period 
LAeq, T or the one percentile exceedance level LA01, T over one driving cycle or the LAmax. Where LA01, T or 
LAmax is specified, the F time weighting should be used. The difference between limits set in terms of LA01, T 
and LAeq, T will depend on the striking rate of the pile driver. 
 
5.4 Monitoring of Complaints 
 
In the event that noise related complaints are received short term ambient noise measurements should be 
conducted as part of investigating the complaints. The results of the measurements should be used to inform any 
follow up interventions. The investigation of complaints should include an investigation into equipment or machinery 
that likely result or resulted in noise levels annoying to the community. This could be achieved with source noise 
measurements. 
 
The following procedure should be adopted for all noise surveys: 

• Any surveys should be designed and conducted by a trained specialist. 



 

Noise Specialist Study for Namzinc Refinery in Namibia 

Report Number: 20ECC01 57 
 

• Sampling should be carried out using a Type 1 SLM that meets all appropriate IEC standards and is 
subject to annual calibration by an accredited laboratory. 

• The acoustic sensitivity of the SLM should be tested with a portable acoustic calibrator before and 
after each sampling session. 

• Samples of ~20 min in duration and sufficient for statistical analysis should be taken with the use of 
portable SLM’s capable of logging data continuously over the time period. Samples representative of the 
day- and night-time acoustic environment should be taken. 

• The following acoustic indices should be recoded and reported: LAeq (T), statistical noise level LA90, LAFmin 
and LAFmax, octave band or 3rd octave band frequency spectra. 

• The SLM should be located approximately 1.5 m above the ground and no closer than 3 m to any reflecting 
surface. 

• Efforts should be made to ensure that measurements are not affected by the residual noise and 
extraneous influences, e.g. wind, electrical interference and any other non-acoustic interference, and that 
the instrument is operated under the conditions specified by the manufacturer. It is good practice to avoid 
conducting measurements when the wind speed is more than 5 m/s, while it is raining or when the ground 
is wet. 

• A detailed log and record should be kept. Records should include site details, weather conditions during 
sampling and observations made regarding the acoustic environment of each site. 
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6 Conclusion 
 
Based on the findings of the assessment, IFC guidelines may be exceeded at NSRs closest to the project 
operations. The overall increase in noise levels at residential NSR due to project activities, is expected to result in 
‘little’ to ‘medium’ reaction with ‘sporadic’ complaints. It is the specialist’s opinion that the project may be authorised 
provided that general good practice noise management measures are implemented. A complaints register must 
be kept throughout the life of the operations, including during the construction of the project. 
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Appendix A – Specialist Curriculum Vitae 
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Appendix B – Declaration of Independence 
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Appendix C – Sound Level Meter Calibration Certificates 
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Appendix D – Time-series, Statistical, and Frequency Spectrum Results 

 
Figure 30: Detailed day-time survey results for Site 1 
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Figure 31: Detailed day- and night-time survey results for Site 2 
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Figure 32: Detailed day- and night-time survey results for Site 3 
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Figure 33: Detailed day-time survey results for Site 4 
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Figure 34: Detailed day-time survey results for Site 5 
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Figure 35: Detailed day- and night-time survey results for Site 6 
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Figure 36: Detailed day- and night-time survey results for Site 7 
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Figure 37: Detailed day-time survey results for Site 8 
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Figure 38: Detailed day- and night-time survey results for Site 9 
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Figure 39: Detailed day- and night-time survey results for Site 10 
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Figure 40: Detailed day-time survey results for Site 11 
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Figure 41: Detailed day-time survey results for Site 12 
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Figure 42: Detailed day- and night-time survey results for Site 13 
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Figure 43: Detailed day-time survey results for Site 14 
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Figure 44: Detailed day-time survey results for Site 15 
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Figure 45: Detailed day- and night-time survey results for Site 16 
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Figure 46: Detailed day-time survey results for Site 17 



 

Noise Specialist Study for Namzinc Refinery in Namibia 

Report Number: 20ECC01 96 
 

 
Figure 47: Detailed day- and night-survey results for Site 18 
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Figure 48: Detailed day- and night-time survey results for Site 19 
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Figure 49: Detailed day- and night-time survey results for Site 20 
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Figure 50: Detailed day- and night-time survey results for Site 21 
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Figure 51: Detailed day- and night-time survey results for Site 22 
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