
SANRAL R101 Section 8 Road Upgrade                                            Environmental Management Programme (EMPr) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

THE PROPOSED UPGRADE OF NATIONAL ROAD R101 SECTION 8 
FROM BELA BELA (KM 0.0) TO MODIMOLLE (KM 26.8): 
ENVIRONMENTAL MANAGEMENT PROGRAMME  

 

THE PROPOSED UPGRADE OF NATIONAL ROAD R101 SECTION 8 FROM BELA BELA (KM 
0.0) TO MODIMOLLE (KM 26.8), WATERBERG DISTRICT MUNICIPALITY, LIMPOPO 
PROVINCE  

 

August 2021 

 



SANRAL R101 Section 8 Road Upgrade                                            Environmental Management Programme (EMPr) 

 
 

 
ENVIRONMENTAL MANAGEMENT PROGRAMME  

FOR THE  

PROPOSED UPGRADE OF NATIONAL ROAD R101 SECTION 8 FROM BELA BELA (KM 0.0) TO MODIMOLLE 

(KM 26.8), WATERBERG DISTRICT MUNICIPALITY, LIMPOPO PROVINCE 

 

Prepared for: 

 

 

e-mail:  cpt@bviwc.co.za  

 

 

 

 

Prepared by: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BVi Consulting Engineers Western Cape 

Block B2, Edison Square 

Corner of Edison Way and Century Avenue 

Century City 

7441 

Tel. No.: (021) 527 7000 

Fax. No.: (021) 527 7001 

GA Environment (Pty) Ltd 

P.O. Box 6723 

Halfway House, 

Midrand 

1685 

Tel. No.: (011) 312 2537 

Fax. No.: (011) 805 1950 

e-mail: environment@gaenvironment.com 

mailto:environment@gaenvironment.com


SANRAL R101 Section 8 Road Upgrade                                            Environmental Management Programme (EMPr) 

 
 
 

PROJECT INFORMATION 

 

Title: Environmental Management Programme for the 

Proposed Upgrade of National Road R101 Section 8 from 

Bela Bela (km 0.0) to Modimolle (km 26.8), Waterberg 

District Municipality, Limpopo Province 

 

Competent Authority: Department of Forestry and Fisheries and Environment 

(DFFE) 

 

 

DEFF Reference No.:    14/12/16/3/3/1/2354 

 

 

Applicant:  South African Nation Roads Agency SOC Ltd 

 

 

Environmental Assessment Practitioner: GA Environment (Pty) Ltd. 

 

 

Compiled by:    Vukosi Mabunda  

      Reviewer: Kirthi Peramaul 

 

Date:      04 August 2021  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

When used as a reference this report should be cited as: GA Environment (Pty) Ltd (2020), Environmental 
Management Programme (EMPr): Proposed Upgrade of National Road R101 Section 8 from Bela Bela (km 
0.0) to Modimolle (km 26.8), Waterberg District Municipality, Limpopo Province 

 

COPYRIGHT RESERVED 

This technical report has been produced by GA Environment (Pty) Ltd for the South African National Roads Agency 

(SANRAL). No part of the report may be copied, reproduced, or used in any manner without written permission from 

SANRAL or GA Environment (Pty) Ltd.  

 



SANRAL R101 Section 8 Road Upgrade                                            Environmental Management Programme (EMPr) 

 
 

 

DOCUMENT HISTORY AND QUALITY CONTROL 

Revision Revision Date Revision Comments Originator Reviewed By 

0 4 June 2021  Draft EMPr for public review  Vukosi Mabunda Kirthi Peramaul 

1 4 August 2021  Revised Draft EMPr for public 

review 

Vukosi Mabunda Kirthi Peramaul 

 

SIGNING OF THE ORIGINAL DOCUMENT 

Original Prepared by Reviewed by Approved by 

Date: 

4 June 2021 

Name: 

Vukosi Mabunda 

Name: 

Kirthi Peramaul 

Name: 

Nkhensani Khandlhela 

Version 0 

 

Signature: 

 

Signature 

 

Signature: 

 

 

DISTRIBUTION LIST (KEY PARTIES) 

Name Organisation Designation 
Riaan Oerlemans SANRAL Project Manager: Design & Construction 

André Greyling BVi Consulting Engineers Western Cape Director 

John Hodgson BVi Consulting Engineers Western Cape Technical Director 

Khutso Nkoana BVi Consulting Engineers Western Cape Project Manager 

Constance Musemburi Department of Forestry, Fisheries and 
the Environment  

Integrated Environmental Authorisations 
- Case Officer 

MMatlala Rabothata Department of Forestry, Fisheries and 
the Environment 

Biodiversity and Conservation Unit - 
Case Officer 

Masilo Gilbert Mafoko Department of Forestry, Fisheries and 
the Environment 

Forestry Management - 
Limpopo/Mpumalanga (Case Officer) 

Errol Tukiso Moeng Limpopo Department of Economic 
Development, Environment & Tourism  

Director: Biodiversity Management 

Shoni Tshivhase Roads Agency Limpopo (RAL) Biodiversity Manager 

Love Hlekane Department of Water and Sanitation 
(DWS) - Limpopo Regional Office 

DWS Limpopo Region - Officer 



SANRAL R101 Section 8 Road Upgrade                                            Environmental Management Programme (EMPr) 

 
 

 

TABLE OF CONTENTS 

TABLE OF CONTENTS ........................................................................................................................... 5 

ABBREVIATIONS .................................................................................................................................. 7 

DEFINITIONS ........................................................................................................................................ 8 

LEGISLATIVE REQUIREMENTS FOR AN EMPr .................................................................................... 10 

UNDERTAKING TO IMPLEMENT THE EMPr ....................................................................................... 12 

1. INTRODUCTION ............................................................................................................................. 13 

1.1 Project background ............................................................................................................... 13 

1.2 Route Description ................................................................................................................. 15 

1.3 Project Alternatives ............................................................................................................... 16 

1.4 Specialist Studies ................................................................................................................... 22 

1.5 Specific Mitigation Measures and Specialist Studies ............................................................ 22 

1.6 Key site sensitivities .............................................................................................................. 23 

1.7 Purpose and objectives the document ................................................................................. 26 

2. PREPARATION OF THIS EMPr ........................................................................................................ 27 

3. KEY APPLICABLE LEGISLATION ...................................................................................................... 28 

4. ROLES AND RESPONSIBILITIES ....................................................................................................... 28 

5. OPERATIONAL CONTROLS ............................................................................................................. 31 

5.1 Environmental-related method statements ......................................................................... 31 

5.2 Emergency preparedness ...................................................................................................... 32 

5.2.1 Emergency contact details .......................................................................................... 32 

5.2.2 Spill kits and first aid ................................................................................................... 32 

5.3 Environmental training and awareness ................................................................................ 32 

5.3.1 Toolbox talks ............................................................................................................... 33 

5.4 Site documentation ............................................................................................................... 33 

5.5 Communication procedures .................................................................................................. 34 

5.6 Other general guidelines ....................................................................................................... 34 

6. PROJECT PHASES AND ASSOCIATED ACTIVITIES ........................................................................... 35 

6.1 Pre-construction phase ......................................................................................................... 35 

6.2 Construction phase ............................................................................................................... 35 

6.3 Rehabilitation phase ............................................................................................................. 35 

7. ENVIRONMENTAL CONTROLS AND MANAGEMENT PROGRAMME IMPLEMENTATION .............. 35 

7.1 General planning and administrative considerations (A) ........................................................... 37 

7.2 Construction phase (B) ................................................................................................................ 44 

7.3 Demobilising and rehabilitation phase (C) .................................................................................. 64 

8. REPORTING, MONITORING AND REVIEWING ............................................................................... 65 

8.1 Reporting on EMPr compliance .................................................................................................. 65 



SANRAL R101 Section 8 Road Upgrade                                            Environmental Management Programme (EMPr) 

 
 

8.1.1Typical report description ..................................................................................................... 65 

8.1.2 Document control procedures ..................................................................................... 66 

8.1.3 System for documenting environmental training ........................................................ 66 

8.1.4 Frequency of audit reports .......................................................................................... 66 

8.2 Monitoring of the EMPr ........................................................................................................ 66 

8.2.1 Environmental auditing ............................................................................................... 66 

8.2.2 Corrective actions ........................................................................................................ 67 

8.3 Review of the EMPr ............................................................................................................... 67 

8.3.1 Amendment of the EMPr (where required) ................................................................. 68 

8.  REFERENCES ................................................................................................................................. 69 

 
 

 

List of Figures 

Figure 1: SANRAL R101 Section 8 Locality Map .................................................................................... 14 

Figure 2: Road Chainage Map ............................................................................................................... 14 

Figure 3: Hydraulic upgrade locations (BVi Consulting Engineers, 2020) ............................................. 16 

Figure 4: Route Alternatives assessed (realignment area 2) ................................................................ 17 

Figure 5: Route Typical cross sections for the proposed upgrades. (A) Urban sections and (B) rural section.

............................................................................................................................................................... 19 

Figure 6: Conservation areas map ((Biodiversity Company, 2021) ....................................................... 24 

Figure 7: Terrestrial site ecological importance map ........................................................................... 25 

Figure 8: Location of heritage features (HCAC, 2021) .......................................................................... 25 

Figure 9: Wetland/Riparian Delineation Map (Environmental Assurance, 2021) ................................ 26 

 

  

List of Tables 

Table 1: Summary of bridge upgrade alternatives ................................................................................ 19 

Table 2: Specialist studies and contact details ...................................................................................... 22 

Table 3: Application details ................................................................................................................... 27 

Table 4: Functions and Responsibilities of the Project Team ............................................................... 29 



SANRAL R101 Section 8 Road Upgrade                                               Environmental Management Programme (EMPr) 

 

Page 7 of 69 
QMF-GE-EV-973- REV0-01/08/2016   August 2021 

 

ABBREVIATIONS 

 

CBA Critical Biodiversity Area 

EAP  Environmental Assessment Practitioner  

ECO Environmental Control Officer 

EIA Environmental Impact Assessment 

EO Environmental Officer 

ER 9ƴƎƛƴŜŜǊΩǎ wŜǇǊŜǎŜƴǘŀǘƛǾŜ 

ESR Environmental Site Representative 

CA Competent Authority 

CBA  Critical Biodiversity Area  

DEFF Department of Environment, Forestry and Fisheries   

EIA Environmental Impact Assessment 

EMPr Environmental Management Programme  

NFEPA National Freshwater Ecosystem Protected Area 

NEMA National Environmental Management Act (NEMA), 1998 (Act No. 107 of 1998) 

PM Project Manager 

SANRAL South African National Roads Agency 



SANRAL R101 Section 8 Road Upgrade                                               Environmental Management Programme (EMPr) 

 

Page 8 of 69 
QMF-GE-EV-973- REV0-01/08/2016   August 2021 

 

 

DEFINITIONS  

Aspect - 9ƭŜƳŜƴǘ ƻŦ ŀƴ ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ ŀŎǘƛǾƛǘƛŜǎΣ ǇǊƻŘǳŎǘǎ ƻǊ ǎŜǊǾƛŎŜǎ ǘƘŀǘ Ŏŀƴ ƛƴǘŜǊŀŎǘ ǿƛǘƘ the 

environment. 

Auditing - A systematic, documented, periodic and objective evaluation of how well the 

Environmental Management Programme (EMPr) is being implemented and is performing with the 

aim of helping to safeguard the environment by facilitating management control which would include 

meeting regulatory requirements. Results of the audit help the organisation to improve its 

environmental policies and management systems, while keeping track of their compliance with the 

Environmental Authorization. 

Clearing of vegetation - Clearing refers to the removal of vegetation through permanent eradication 

ŀƴŘ ƛƴ ǘǳǊƴ ƴƻ ƭƛƪŜƭƛƘƻƻŘ ƻŦ ǊŜƎǊƻǿǘƘΦ Ψ.ǳǊƴƛƴƎ ƻŦ ǾŜƎŜǘŀǘƛƻƴ όŜΦƎΦ ŦƛǊŜ- breaks), mowing grass or 

pruning does not constitute vegetation clearance, unless such burning, mowing or pruning would 

result in the vegetation being permanently eliminated, removed or eradicated. 

Corrective (or remedial) action - Response required in addressing an environmental problem that is 

in conflict with the requirements of the EMPr. The need for corrective action may be determined 

through monitoring, audits or management review. 

Degradation - The lowering of the quality of the environment through human activities, e.g. river 

degradation, soil degradation. 

Developerς Entity which applies for environmental approval and is ultimately accountable for 

compliance to conditions stipulated in the EA (Environmental Authorisation) and EMPr. 

Environment - The surroundings within which humans exist and that are made up of land, water and 

atmosphere of the earth, micro-organisms, plant and animal life: or any part or combination of the 

two and the interrelationships among them, the physical, chemical, aesthetic and cultural properties 

and conditions of the foregoing that influence human health and well-being.  

Environmental Impact Assessment (EIA) - An Environmental Impact Assessment (EIA) refers to the 

process of identifying, predicting and assessing the potential positive and negative social, economic 

and biophysical impacts of a proposed development. The EIA includes an evaluation of alternatives; 

recommendations for appropriate management actions for minimising or avoiding negative impacts 

and for enhancing positive impacts; as well as proposed monitoring measures. 

Environmental Management System (EMS) - Environmental Management Systems (EMS) provide 

guidance on how to manage the environmental impacts of activities, products and services.  They 

detail the organisational structure, responsibilities, practices, procedures, processes and resources 

for environmental management. The ISO14001 EMS standard has been developed by the 

International Organisation for Standardisation.  

Environmental Policy ς A statement of intent and principles in relation to overall environmental 

performance, providing a framework for the setting of objectives and targets. 

Habitat - A habitat is an ecological or environmental area that is inhabited by a particular species of 

animal, plant, or other type of organism. It is the natural environment in which an organism lives, or 

the physical environment that surrounds a species population.  
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Impact - A description of the potential effect or consequence of an aspect of the development on a 

specified component of the biophysical, social or economic environment within a defined time, space, 

magnitude and intensity. 

Indigenous species - Flora and Fauna species that are naturally found in an area. 

Infrastructure - The network of facilities and services that are needed for economic activities, e.g. 

roads, electricity, water, sewerage, etc. 

Integrated Environmental Management- This is a philosophy used in the assessment of and 

management of the environment, during all actions, plans, activities, etc. that could affect the 

environment. Its aim is to ensure sustainability.  

Mitigation  - Measures designed to avoid, educe or remedy adverse impacts. Actions that limit, stop 

or reverse the magnitude and/or rate of long-term effect on the environment.   

Natural environment - Encompasses all living and non-living things occurring naturally on Earth or 

some region thereof. It is an environment that encompasses the interaction of all living species. 

Climate, weather, and natural resources that affect human survival and economic activity.  

Policy - A set of aims, guidelines and procedures to help you make decisions and manage an 

organisation or structure.  Policies are based on people or an organisationΩs values and goals.  

Process - Development usually happens through a process - a number of planned steps or stages. 

Resources - Parts of our natural environment that we use and protect, e.g. land, forests, water, 

wildlife, and minerals. 
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LEGISLATIVE REQUIREMENTS FOR AN EMPr 

 
The table below provides the Requirements for an Environmental Management Programme (EMPr) in terms of 

the 2014 EIA Regulations as amended, (Appendix 4) with reference to the relevant sections of this report or where 

these requirements are addressed. 

 

Section  Content Reference in 

report 

An EMPr must comply with section 24N of NEMA  and include- 

1(a) Details of 

(i) the EAP who prepared the EMPr; and 

(ii) the expertise of that EAP to prepare an EMPr, including a curriculum vitae; 

Section 2 

1(b) A detailed description of the aspects of the activity that are covered by the EMPr 

as identified by the project description; 

Section 6 

1(c) A map at an appropriate scale which superimposes the proposed activity, its 

associated structures, and infrastructure on the environmental sensitivities of 

the preferred site, indicating any areas that any areas that should be avoided, 

including buffers; 

Section 1.1 & 

1.4 

1(d) A description of the impact management objectives, including management 

statements, identifying the impacts and risks that need to be avoided, managed 

and mitigated as identified through the environmental impact assessment 

process for all phases of the development including-  

(i) planning and design;  

(ii) pre-construction activities;  

(iii) construction activities;  

(iv) rehabilitation of the environment after construction and where 

applicable post closure; and  

(v) where relevant, operation activities; 

Section 7 

1(e) A description and identification of impact management outcomes required for 

the aspects contemplated in paragraph (d); 

Section 7 

1(f) A description of proposed impact management actions, identifying the manner 

in which the impact management objectives and outcomes contemplated in 

paragraphs (d) and (e) will be achieved, and must, where applicable, include 

actions to ς 

(i) avoid, modify, remedy, control or stop any action, activity or 

process which causes pollution or environmental degradation; 

(ii) comply with any prescribed environmental management 

standards or practices; (iii) comply with any applicable provisions 

of the Act regarding closure, where applicable; and (iv) comply 

with any provisions of the Act regarding financial provisions for 

rehabilitation, where applicable; 

Section 7 

1(g) The method of monitoring the implementation of the impact management 

actions contemplated in paragraph (f); 

Section 7 

1(h) The frequency of monitoring the implementation of the impact management 

actions contemplated in paragraph (f); 

Section 7 
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1(i) An indication of the persons who will be responsible for the implementation of 

the impact management actions; 

Section 7 

1(j) The time periods within which the impact management actions contemplated in 

paragraph (f) must be implemented; 

Section 7 

1(k) The mechanism for monitoring compliance with the impact management 

actions contemplated in paragraph (f); 

Section 7 and 

8 

1(l) A program for reporting on compliance, taking into account the requirements as 

prescribed by the Regulations; 

Section 8 

1(m) An environmental awareness plan describing the manner in which-  

(i) the applicant intends to inform his or her employees of any 

environmental risk which may result from their work; and  

(ii) risks must be dealt with in order to avoid pollution or the 

degradation of the environment; and 

Section 5.3 

1(n) Any specific information that may be required by the competent authority. None 

Required 
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UNDERTAKING TO IMPLEMENT THE EMPr 

 

Undertaking by the Principal Contractor 

 

 

L ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ acting on behalf of the Contractor, hereby indicate 

that I have read through the EMPr and understand the measures required to be implemented in terms 

of the EMPr. I hereby undertake to implement these measures and carry out my duties as specified 

herein. 

 

 {ƛƎƴŜŘ ƻƴ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ ŀǘ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

 

 

 

 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 

/ƻƴǘǊŀŎǘƻǊΩǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ    Witness (1) 

Representative 

 

       ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 

       Witness (2) 

     

 

Undertaking by the Environmental Control Officer 

 

 

I ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ the Environmental Control Officer appointed by 

SANRAL hereby indicate that I have read through the EMPr, and understand the measures required to 

be implemented in terms of the EMPr and hereby undertake to fulfil my duties as specified herein. 

 

 {ƛƎƴŜŘ ƻƴ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧ ŀǘ ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 

 

 

 

 

ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ   ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 

/ƻƴǘǊŀŎǘƻǊΩǎ 9ƴǾƛǊƻƴƳŜƴǘŀƭ    Witness (1) 

Representative 

 

       ΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 

       Witness (2) 

THE SIGNING OF THIS DOCUMENT IS CRUCIAL AS IT BINDS THE CONTRACTOR TO THE CONTENTS OF THE EMPR IMPLEMENTATION THEREOF 
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1. INTRODUCTION 

  

This Environmental Management Programme (EMPr) serves to present the identified environmental 

impacts and mitigation for the proposed project.  

 

1.1 Project background 

GA Environment (Pty) Ltd has been appointed by BVi Consulting Engineers Western Cape (Pty) Ltd (BVi 

Engineers hereafter) on behalf of the South African National Roads Agency SOC Ltd or (SANRAL) as 

independent Environmental Consultants to undertake the Basic Assessment process for the proposed 

upgrade of National Road R101 Section 8 from Bela Bela (km 0.0) to Modimolle (km 26.8), Waterberg 

District Municipality, Limpopo Province.  

  

National Road R101 Section 8 (R101-8) extends from Bela Bela at the intersection of the R101 and 

Voortrekker Road/Chris Hani Drive (km 0.0) and ends in Modimolle at the intersection of the R101 

and R33 (km 26.8). R101-8 starts at coordinates 24°53'5.16"S and 28°17'56.88"E in Bela Bela and ends 

at coordinates 24°42'0.33"S and 28°24'21.10"E in Modimolle. This section of the national road is 

defined as a mobility road, connecting development centres over long distances. It falls within the 

interurban collector and rural roads category and can therefore be classified as a Category B Road. 

This road category is seen as strategically important and is expected to deliver a good Level of Service 

to its users. It also connects other collector roads and can therefore be classified as a Class 2 rural 

major arterial. Refer to Figure 1 and Figure 2 for the locality and chainage maps. 
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Figure 1: SANRAL R101 Section 8 Locality Map 

 

 

Figure 2: Road Chainage Map 
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1.2 Route Description 

The National Road R101 Section 8 (R101-8) is approximately 27km long road extending between Bela 

Bela and Modimolle. R101-8 consists of a two lane, single carriageway road with gravel shoulders 

along most of the route. The road has an average surfaced width of 7.0 m. Climbing/passing lanes are 

provided from km 6.2 to km 7.5 and km 14.4 to km 15.7. Road R101-8 has an average road reserve 

width of approximately 35 meters and an average traffic flow speed of 100km/hr. In both Bela Bela 

and Modimolle, the road widens to a four lane undivided single carriageway. Road R101-8 falls within 

the interurban collector and rural roads category and can therefore be classified as a Category B Road. 

This road category is seen as strategically important and is expected to deliver a good Level of Service 

to its users. The proposed road upgrade is categorized into three (3) sections:  

a. Bela Bela Urban Section: 

o Bela Bela (km 0.0) to Klein Kariba (km 5.5). 

o Proposed upgrade will include 4 x 3.5m wide lanes, 2.5 kerbed median and sidewalks. 

b. Rural Section: 

o Klein Kariba (km 5.5) to Modimolle entrance (km 24). 

o Proposed upgrade will include a 2 x 3.7m wide lanes, 3m wide surfaced shoulders and 

climbing/bypass lanes where warranted. 

c. Modimolle Urban Section: 

o Modimolle (km 24) to limit of contract (km 26.8). 

o Proposed upgrade will include 4 x 3.5 m wide lanes, 2.5m kerbed median, sidewalks and 

parallel parking. 

According to the Final Preliminary Design Report (FPDR), there are three possible route designs as 

part of the proposed upgrade. The route designs follow the same path as per the three sections 

discussed above. The only difference between these routes is along the realignment areas (sharp 

curves) and is based on maximum permissible speeds. The detailed route description and illustration 

is provided in Section 1.3 of this report.  

The existing route also traverses through two bridges (Modderloop and Groot Nyl River), three major 

culverts and fifty-five minor culverts. The proposed upgrade intends to demolish and replace the 

bridges and major culverts while also repairing and upgrading the minor culverts. Detailed 

information regarding the bridges and culverts is provided in Section 1.5.4 of the Draft Basic 

Assessment Report. 

 

Drainage along Road R101-8 is effected through culverts and bridges. The proposed road upgrade 

intends to replace bridges and other structures where required for hydraulic and traffic capacity 

improvement and provide adequate pavement capacity for the design period. The riparian area of the 

Bad se Loop, Klein Kariba and Groot Nyl Rivier forms part of the study area and impacts on the rivers 

are anticipated during the replacement of the bridges and major culverts. Figure 3 presents the 

locations and type of hydraulic infrastructure which will be replaced as part of the upgrades. 
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Figure 3: Hydraulic upgrade locations (BVi Consulting Engineers, 2020) 

1.3 Project Alternatives 

There are four main types of alternatives considered for the proposed road upgrade, route 

alternatives, bridge alternatives and cross sections alternatives as well as the pavement 

design/rehabilitation alternatives. The route alternatives are based on geometry alignment or speed, 

the bridge alternatives are based hydraulic viability and the cross section alternatives are based on 

economic viability while pavement design is based on construction material. These alternatives are 

discussed in detail in the Basic Assessment Report (BAR), but are briefly described in this section. 

i. Route (geometry) alternatives for realignment areas 

Three possible route designs were assessed for the proposed upgrade. The route designs follow the 

same path as the existing road and are not anticipated to influence the overall length of Road R101 

Section 8. The only difference between the route alternatives and existing road is that the route 

alternatives will slightly deviate from the existing road between km 10 and km 11 (realignment area 

1), between km 11 and km 12 (realignment area 2) and between km 15 and km 16 (realignment area 

3) as indicated on Figures 1 and 2. It must be noted that although there are three realignment areas, 

the route alternatives are the same for all of the three realignment areas. The routes deviate at the 

aforementioned road chainage and link back to the existing road as indicated on Figure 4.  Overall, the 

route alternatives are limited to the realignment areas (sharp curves) located within the rural section 

of R101 Section 8 and are based on maximum permissible speeds.  

 












































































































