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EXECUTIVE SUMMARY 

 

PGS Heritage was appointed by Environmental Impact Management Services (EIMS) to undertake a Heritage Impact 

Assessment for the proposed Tetra4 Cluster 1 project which proposes to extend natural gas production operations 

within an existing Production Right (PASA Reference: 12/4/1/07/2/2), in the Matjhabeng and Masilonyana Local 

Municipalities, near the town of Virginia. The study area is approximately 14 300 ha in extent in the Free State Province.  

 

The purpose of the Heritage Impact Assessment report is to assess the impacts of a proposed development on the 

identified heritage resources. This is important because heritage resources are protected in terms of the National 

Heritage Resources Act, No 25 of 1999, (NHRA) from inter alia, destruction or damage, excavation or removal, or other 

disturbance, without a permit from the responsible heritage resources authority. The National Heritage Resources Act, 

No 25 of 1999, (NHRA) states that heritage resources are unique and non-renewable and, as such, any impact on such 

resources must be seen as significant (NHRA, section 5(1)(a)). The NHRA specifically protects certain categories of 

heritage resources, i.e.: structures, archaeological and paleontological (including meteorological) sites and material 

and graves and burial grounds (NHRA, sections 34, 35 and 36). Furthermore, Section 38 of the NHRA provides for and 

regulates the compilation of impact assessment reports of heritage resources that may be affected by construction or 

development activities. 

 

The desktop research undertaken during the Heritage Scoping Report that preceded this Heritage Impact Assessment, 

revealed that the study area and surrounding landscape have a long and diverse historical and archaeological history 

and that significant potential exists for archaeological and historical sites and material to be located within the study 

area. The research has also identified specific possible heritage sensitive areas within the study area.  

 

Apart from the overall study area covered by the desktop study work, a development footprint was provided by EIMS 

to assess as part of this Heritage Impact Assessment.  

 

This Heritage Impact Assessment Report (HIA), which follows on the Heritage Scoping Report, includes the findings of 

the desktop study undertaken during the Heritage Scoping as well as the findings and recommendations of the 

archaeological and heritage field surveys undertaken of the proposed development footprint areas. A palaeontological 

desktop study was undertaken during Scoping Phase and a field-based palaeontogical impact assessment was 

undertaken during this EIA Phase. Both studies are included in this report.   

 

Desktop Study Findings 

 

The Heritage Scoping Report has highlighted a number of heritage sensitivities and features including the Battle of 

Zand River (7 – 10 May 1900), an historic diamond mine on the farm Welgegund, archaeological sites, historic buildings 
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and structures, cemeteries, palaeontology as well as unmarked graves from within the study area. Additional desktop 

study observations made during this Heritage Impact Assessment include Sacred Natural Sites. 

 

The desktop evaluation of the study area and surrounds has shown that the possibility exists of finding various heritage 

resources in the proposed study area, including historical structures as well as graves and cemeteries. A site visit was 

undertaken during which the findings of the desktop study was confirmed in that a total of 45 heritage sites comprising 

21 cemeteries, 22 historic structures and buildings, one Stone Age site, one historic midden of archaeological age and 

one site comprising historic road markers. 

 

It must be noted that the fieldwork mentioned above was only a heritage scoping visit aimed at accessing as many 

properties as possible. No detailed walkthrough of any particular areas were undertaken during the heritage scoping 

phase.  

 

Battle of Zand River (7 – 10 May 1900) 

 

The archival and historical desktop study has revealed that during the Battle of Zand River (7 May -10 May 1902), units 

of the British cavalry under command of General John French crossed over the Du Preez Leger Drift to outflank the 

Boer position on the northern bank of the river. This drift is located within the study area, where the bridge on the 

road between Welkom and Theunissen is located. This said, and based on available literature, no shots were fired here 

as the drift was not held by the Boer forces.   

 

Historic Diamond Mining Activities on the Farm Welgegund (Currently Driekoppies)  

 

The archival and historical desktop study has revealed that historic diamond prospecting and mining activities occurred 

on the farm Welgegund. These activities were already in progress by the early 1890s, and appears to have continued 

almost unabated until the early 1930s. Mining activities appear to have continued more recently at Welgegund, but 

by the time of the site visit in 2016 these activities had evidently long been abandoned as well. One of the first 

companies involved here appears to have been the Van Rensburg Diamond Syndicate. The syndicate sold its interest 

in the farm to the Driekopjes Diamond Mining Company in 1892. Of interest is that the Driekopjes Company had Sir 

Thomas Major Cullinan as a founding director. Subsequent diamond mining companies involved at Welgegund include 

the New Driekopjes, Magnus, Triumph and Welgegund.  

 

Archaeological Sites 

 

Evaluation of archival and historic maps and satellite imagery, coupled with the fieldwork, have revealed that 

archaeological sites such as Middle Stone Age and Later Stone Age surface scatters, Historic Farmsteads and Historic 
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Middens of Archaeological Age may very likely be located within the general study area. These sites are protected by 

the National Heritage Resources Act. While some of these sites were identified during the site visit, others may still be 

located within the study area. As a result, should any further development footprints be defined, such additional 

footprint areas will have to be assessed in the field by way of archaeological field surveys to identify any such features 

which may be located there. These studies will be required to determine the significance of each site and to assess the 

possible development impacts on each of them during the Heritage Impact Assessment phase. At the same time 

appropriate mitigation measures will also be outlined. 

 

Historic Buildings and Structures 

 

Evaluation of archival and historic maps and satellite imagery, coupled with the fieldwork, have revealed that a number 

of historic buildings and structures are located within the study area. However, more sites may still be located within 

the overall study area. As a result, should any development footprints be defined, such footprint areas will have to be 

assessed in the field by way of archaeological field surveys to identify these features within the development footprint 

areas. Additionally, an assessment by an architectural historian of each historic building and structure located within 

or near such footprint areas will also have to be undertaken. These studies will be required to determine significance 

of each building or structure and will assess the possible development impacts on each of them during the Heritage 

Impact Assessment phase. At the same time appropriate mitigation measures will also be outlined.  

 

Graves and Cemeteries 

 

The site visit identified 21 cemeteries, with one additional cemetery not visited in the field confirmed by a previous 

heritage study. It is likely that even more cemeteries and grave sites are located within the study area. Any marked 

graves and cemeteries located within future development footprint areas will be identified during the archaeological 

walkthroughs of those footprint areas. Cemeteries and grave sites are protected by various legislations and the best 

option would be the in situ preservation of the sites. Should this not be possible, a standard grave relocation process 

(including a detailed social consultation process) must be undertaken. 

 

Unmarked Stillborn Graves 

 

An evaluation of the available historic maps has revealed a significant number of historic homesteads of black African 

communities within the study area. The presence of these features raises another heritage concern, that of unmarked 

stillborn babies. In terms of black African tradition, stillborn babies were often buried in unmarked graves underneath 

or adjacent to the homesteads of their parents. Cemeteries and grave sites are protected by various legislations and 

the best option would be social consultation with the former (or present) residents of this area to assess whether any 

such unmarked graves are located within the final study area for the HIA coupled by archaeological monitoring of the 
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development activities.  

 

Palaeontology 

 

Dr. Gideon Groenewald was appointed by PGS Heritage to undertake a palaeontological desktop study of the overall 

application area. His study revealed that the application area is mainly underlain by Permian aged rocks of the Adelaide 

Subgroup and Jurassic aged dolerite of the Karoo Supergroup as well as Quaternary aged Aeolian sand of the Gordonia 

Formation and Tertiary aged sediments associated with terrestrial deposits mainly referred to as the Matjhabeng type 

sediments close to Virginia in the Free State.  

 

The very high fossiliferous potential of the Adelaide Subgroup, Beaufort Group strata, warrants an allocation of a Very 

High palaeontological sensitivity to the areas underlain by the rocks of this Subgroup. A similarly Very High 

Palaeontological sensitivity is allocated to Tertiary aged sediments in this region. The Gordonia Formation is allocated 

a High Sensitivity and Dolerite areas are allocated Very Low Palaeontological sensitivity. If extensive excavation of 

topsoil and removal of more than 3m of soil cover is planned in this region, all the areas of activity will be allocated a 

Very High Palaeontological Sensitivity as these rocks can contain very significant remains of plants and animals that 

will contribute significantly to our understanding of the palaeo-environments in this part of the Karoo Basin. 

 

The following recommendations were made based on this desktop study, however some of the recommendations 

have since been revised and updated based on the findings of the field-based Palaeontological Impact Assessment 

undertaken of the proposed development: 

  

 The EAP as well as the ECO for this project must be made aware of the fact that the Beaufort Group sediments 

contains very highly significant fossil remains, albeit mostly exposed during infrastructure development. 

Several types of fossils have been recorded from this Group in the Karoo Basin of South Africa, with special 

mention of the Adelaide Subgroup. Similar fossil richness is observed in Tertiary aged sediments at 

Matjhabeng; 

 In areas that are allocated a Very High and High Palaeontological sensitivity and specifically where deep 

excavation into bedrock is envisaged (following the geotechnical investigation), or where fossils are recorded 

during the geotechnical investigations, a qualified palaeontologist must be appointed to assess and record 

fossils at specific footprints of infrastructure developments (Phase 1 PIA) before development as well as during 

excavations for the development; 

 The Aeolian sand of the Gordonia Formation covers the rocks of the highly significant Adelaide Subgroup and 

all the areas underlain by this formation are allocated a High Palaeontological sensitivity and a qualified 

Palaeontologist must visit all the sites of outcrop before excavation and during the activities of the Project if 

excavation will be deeper than 1.5m; and 
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 These recommendations must form part of the EMPr for Cluster 1. 

 

These recommendations were made based on a palaeontological desktop study of the overall Cluster 1 application 

area at a time when the proposed infrastructure locations were not available. As a result, a field-based 

palaeontological impact assessment was commissioned and its findings presented in this HIA report.  

 

Sacred Natural Sites 

 

The International Union for Conservation of Nature (IUCN) defines Sacred Natural Sites as areas of land or water having 

special spiritual significance to peoples and communities (IUCN, 2008). Such Sacred Natural Sites are found across 

Southern Africa as well, and for various reasons are often kept secret. No Sacred Natural Sites are known to be located 

within the overall production right as well as the production footprint areas. As the potential impact on such Sacred 

Natural Sites falls within the study of groundwater, which is the author is not educated nor experienced in, the project 

geohydrologist has been asked to provide her observations on this aspect.  

 

Findings of the Fieldwork undertaken during the Heritage Impact Assessment 

 

As indicated above, apart from the overall study area covered by the desktop study work, a development footprint 

was provided by EIMS to assess as part of this Heritage Impact Assessment. An archaeological and heritage field survey 

of this development footprint area was undertaken during this heritage impact assessment process. 

 

Archaeological and Heritage Survey 

 

An intensive archaeological and heritage field survey was conducted of the development footprint area over a period 

of four days and 18 heritage sites were identified. These identified sites comprise seven cemeteries (TET 1, TET 6, TET 

7, TET 8, TET 11, TET 15 and TET 16), two historic structures believed to be older than 100 years (TET 2 and TET 3), 

three historic structures believed to be older than 60 years (TET 9, TET 10 and TET 18), five sites where graves may be 

located (TET 4, TET 5, TET 12, TET 13 and TET 14) as well as one site comprising a single lower grinder (TET 17).  

 

Furthermore, a second archaeological and heritage field survey was undertaken over the course of two days which 

was aimed at assessing eight 1km wide circular sites within each of which Cluster 1 gas production surface 

infrastructure will be placed. The said infrastructure includes the six new proposed well positions known as F1, F2, F3, 

F4, F5 and F6 as well as two compressor stations at a location named ST23 and at Sibanye Mine Shaft 1. The survey of 

these eight circular areas resulted in the identification of an additional nine heritage sites comprising four cemeteries 

(TET 19, TET 20, TET 21 and TET 22), two Stone Age sites (TET 23 and TET 24), two historic to recent sites where the 

risk was identified for stillborn baby graves to be located (TET 25 and TET 26) as well as one historical building (TET 
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27). This latter site was deemed to be of low significance, and as a result was not taken further through the process of 

impact assessment etc. Apart from the nine heritage sites mentioned here, four of the sites identified during the first 

fieldwork component are also located within these 1 km circular areas. These four sites are TET 11, TET 12, TET 13 and 

TET 14.  

 

Field-Based Palaeontological Impact Assessment 

 

Dr. Lloyd Rossouw of Palaeo Field Services was appointed to carry out a field-based Palaeontological Impact 

Assessment of the proposed exploration footprint area. The sections that follow below were obtained from this report. 

Refer Annexure D for report.   

 

Dr. Rossouw’s report found that proposed well sites are underlain by palaeontologically significant Adelaide Subgroup 

rocks and well-developed superficial overburden (farmland) considered to be of very low palaeontological significance. 

The palaeontologically sensitive Adelaide Subgroup and underlying Ecca Group Volksrust Formation will be impacted 

by the exploration and well drilling process but given the average diameter of the proposed boreholes, impact on 

potential fossil material is considered moderate to low if it is assumed that fossil remains are not uniformly distributed 

in fossil-bearing rock units. All proposed pipeline route options are underlain by palaeontologically significant Adelaide 

Subgroup rocks and well-developed superficial overburden (farmland) considered to be of very low palaeontological 

significance. Two areas have been identified where a pipeline route will traverse potentially sensitive alluvial deposits 

ranging in thicknesses between 4 m and 15 m at the Bosluispruit and the Sand River. Any excavation exceeding a depth 

of 1m into these overbank deposits will require monitoring by a palaeontologist during the construction phase of the 

pipelines.  

 

It is advised that a palaeontologist is brought in once to monitor trench excavations into the overbank sediments at 

the Bosluisspruit and Sand River crossings before the pipeline is installed.  The palaeontologist must apply for a valid 

permit from SAHRA for the collection / removal of fossils encountered during the excavations. 

 

The two site options for the Combined Helium and CNG Gas conditioning plants and three proposed sites for the 

Compressor Stations are underlain by palaeontologically significant Adelaide Subgroup rocks capped by well-

developed superficial overburden considered to be of very low palaeontological significance. It is advised that a 

palaeontologist is brought in on one occasion to train the ECO of the project to identify potential fossil remains in the 

unlikely event of fossil exposure. If fossils are encountered and reported, a palaeontologist must be appointed to 

remove the fossils after applying for a valid collection permit from SAHRA. 

 

The palaeontologist must apply for a valid permit from SAHRA for the collection / removal of fossils at each of the sites 

relevant to the project. The required mitigation measures for palaeontology are outlined in detail within the report. 
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Site Sensitivities, Site Constraints, Impact Assessment Calculations, Required Mitigation Measures and Action Plan  

 

In Chapter 10 of this report, the Site Sensitivities as revealed as a result of desktop study work and heritage fieldwork, 

are outlined. These site sensitivities are as follows: 

 

 Disturbance / destruction of sections of the Battle of Zand River  

 Disturbance / destruction of tangible remains of the old diamond mine at Welgegund 

 Destruction / damage of archaeological sites 

 Disturbance / destruction of historic buildings and structures  

 Disturbance / destruction of cemeteries and graves 

 Disturbance / destruction of unmarked stillborn graves 

 Disturbance / destruction of palaeontological resources  

 Disturbance / destruction of Sacred Natural Sites 

 Disturbance / destruction of the cemetery at TET 1 

 Disturbance / destruction of the historic wall at TET 2 

 Disturbance / destruction of the stone-walled structure at TET 3 

 Disturbance / destruction of possible stillborn graves at TET 4 

 Disturbance / destruction of possible stillborn graves at TET 5 

 Disturbance / destruction of possible graves at TET 6 

 Disturbance / destruction of the cemetery at TET 7 

 Disturbance / destruction of the cemetery at TET 8 

 Disturbance / destruction of the historic drift and bridge at TET 9 

 Disturbance / destruction of the historic silage pit at TET 10 

 Disturbance / destruction of the cemetery at TET 11 

 Disturbance / destruction of possible stillborn graves at TET 12 

 Disturbance / destruction of possible stillborn graves at TET 13 

 Disturbance / destruction of possible stillborn graves at TET 14 

 Disturbance / destruction of the cemetery at TET 15 

 Disturbance / destruction of the cemetery at TET 16 

 Disturbance / destruction of the historic mine building at TET 18 

 Disturbance / destruction of the cemetery at TET 19 

 Disturbance / destruction of the cemetery at TET 20 

 Disturbance / destruction of the cemetery at TET 21 

 Disturbance / destruction of the cemetery at TET 22 

 Disturbance / destruction of the Stone Age site at TET 23 
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 Disturbance / destruction of the Stone Age site at TET 24 

 Disturbance / destruction of possible stillborn graves at TET 25 

 Disturbance / destruction of possible stillborn graves at TET 26 

 

In Chapter 11 of this report, the Site Constraints are outlined. In Chapter 12 these Site Sensitivities and Site Constraints 

are assessed by way of impact assessment calculations. The assessments considered the envisaged pre-mitigation and 

post-mitigation impacts in terms of three development alternatives over the various project phases. These 

development alternatives are as follows: 

 

 Alternative 1 

 

Within this alternative Pipeline 2 (P2) will be utilised. This pipeline will be built to the combined Helium and 

Compressed Natural Gas (CNG) plant proposed to be located near the existing HDR1 facility, referred to as 

HP1, with two centralised compressors located at HDR1 and ST23. A trunk line that links Pipeline 2 (in proximity 

to HDR1) with the centralised compressor at ST23 and leading to Sibanye mine shaft 1. For this development 

alternative a total of 13 existing wells will be used, namely BE1, BEI02, HDR1, HZOn1, EX1, Retreat, SPG3, ST23, 

1307, 1400, 1629, 2033 and 2057. Six new wells are also proposed as part of this alternative, namely F1, F2, 

F3, F4, F5, and F6. 

 

 Alternative 2 

 

Within this alternative Pipeline 4 (P4) will be utilised. This pipeline will be built to the combined Helium and 

CNG plant proposed to be located at Sibanye mine shaft 1 (Sibanye), referred to as HP2, with three centralised 

compressors located at HDR1, ST23 and Sibanye. Two trunk lines form part of this development alternative. 

First of these is a trunk line that links Pipeline 2 (in proximity to HDR1) with the centralised compressor at 

ST23, whereas the second trunk line is one that links two sections of Pipeline 4 with each other. For this 

development alternative a total of 13 existing wells will be used, namely BE1, BEI02, HDR1, HZOn1, EX1, 

Retreat, SPG3, ST23, 1307, 1400, 1629, 2033 and 2057 will be used. Six new wells are also proposed as part of 

this alternative, namely F1, F2, F3, F4, F5, and F6. 

 

 Alternative 3 

 

Within this alternative both Pipelines 2 and 4 (P2 & P4) will be utilised. As this alternative would represent the 

same impacts on heritage as identified for Alternative 2, Alternative 3 was not assessed during the impact 

assessment.  
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Chapter 13 outlines the mitigation measures required whereas Chapter 14 provides the Action Plan by way of which 

mitigation measures must be implemented.  

 

General Observations and Recommendations 

 

In the Field-Based Palaeontological Impact Assessment undertaken by Dr. Rossouw, the author acknowledged that 

SAHRA does not have an official position with regard to groundwater and is of the personal opinion that groundwater 

and deep-seated aquifers in particular, are by definition a fossil resource in addition to being an important heritage 

resource shared by all South Africans.  Dr. Rossouw added that the quality and quantity of groundwater aquifers 

(including unmapped aquifers) may be adversely affected by proposed drilling activities, e.g. penetration of 

hydrocarbons and associated gas into fractured aquifers and migration of deep-seated groundwater to shallow 

aquifers which could trigger a No-Go Alternative for the study area. The obligation therefore rested with the applicant 

to appoint suitably qualified groundwater specialists and drilling experts to provide detailed mitigation measures for 

potential impact on groundwater resources that may result from the proposed development.  

 

Following on from this, Dr. Rossouw offered the following recommendations for consideration: 

 

 The applicant should appoint a suitably qualified groundwater specialist to establish beforehand that 

groundwater aquifers will not be negatively affected before the construction phase of the project commences; 

and 

 It is necessary to provide a clear explanation of the drilling procedures and the methods that will be used to 

prevent hydrocarbons and associated gas from the Ecca and Beaufort Groups from entering these linear 

aquifers and polluting them or to avoid the creation of conduits through which deep-seated groundwater 

could migrate to shallow aquifers. The information must be disseminated to the South African heritage 

community as well as to all affected communities going forward in reviewing the EIA process.   

 

The author of this heritage impact assessment report requires that the following recommendations to be implemented 

as a matter of urgency: 

 

 SAHRA must provide written instruction to the heritage industry as to whether groundwater aspects need to 

be included in Heritage Impact Assessments; and 

 SAHRA must recommend in writing whether the recommendations made by Dr. Rossouw regarding 

groundwater on an adjoining property must be viewed as mitigation measures of this Heritage Impact 

Assessment and as a result must be implemented.  
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Conclusions 

 

It is the opinion of the author of this report that subject to the Assumptions and Limitations listed in this report and 

on the condition that the mitigation measures as general recommendations outlined in this report are implemented 

as indicated, no heritage objection to the proposed development can be raised. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



14 

 

 

PGS Heritage 

TABLE OF CONTENTS 
 

 

1. INTRODUCTION ____________________________________________________________________ 15 

2. SCOPE OF WORK ___________________________________________________________________ 15 

3. METHODOLOGY ____________________________________________________________________ 24 

4. LEGISLATIVE AND POLICY FRAMEWORK ________________________________________________ 30 

5. TECHNICAL DETAILS OF THE PROJECT___________________________________________________ 32 

6. GENERAL BACKGROUND TO THE STUDY AREA AND SURROUNDING LANDSCAPE _______________ 45 

7. KNOWN HERITAGE RESOURCES FROM WITHIN THE STUDY AREA ____________________________ 69 

8. FIELDWORK FINDINGS______________________________________________________________ 115 

9. BASELINE RECEIVING ENVIRONMENT _________________________________________________ 225 

10. SITE SENSITIVITIES _________________________________________________________________ 227 

11. SITE CONSTRAINTS ________________________________________________________________ 231 

12. IMPACT ASSESSMENT ______________________________________________________________ 235 

13. MITIGATION MEASURES SUGGESTED _________________________________________________ 247 

14. ACTION PLAN FOR IMPLEMENTATION _________________________________________________ 260 

15. CONCLUSIONS AND RECOMMENDATIONS______________________________________________ 293 

16. REFERENCES ______________________________________________________________________ 303 
 

ANNEXURES 

 

ANNEXURE A - HERITAGE ASSESSMENT METHODOLOGY 

ANNEXURE B - THE SIGNIFICANCE RATING RANKINGS FOR THE EIA 

ANNEXURE C – PALAEONTOLOGICAL DESKTOP STUDY 

ANNEXURE D – FIELD-BASED PALAEONTOLOGICAL IMPACT ASSESSMENT 

 

 

 

 

 

 

 

 



15 

 

 

PGS Heritage 

1. INTRODUCTION 

PGS Heritage was appointed by Environmental Impact Management Services (EIMS) to undertake a Heritage Impact 

Assessment for the proposed Tetra4 Cluster 1 project which proposes to extend natural gas production operations 

within an existing Production Right (PASA Reference: 12/4/1/07/2/2), in the Matjhabeng and Masilonyana Local 

Municipalities, near the town of Virginia. The study area is approximately 14 300 ha in extent in the Free State Province.  

 

2. SCOPE OF WORK 

PGS Heritage was appointed by EIMS to undertake a Heritage Impact Assessment (HIA). The aims of the study are 

firstly to outline the findings of the desktop studies in relation to the overall Cluster 1 production right area (referred 

to in this report as the study area) and secondly to identify heritage sites and findings that occur in the production 

study area footprint currently proposed. The Heritage Impact Assessment aims to inform the EIA in the development 

of a comprehensive Cluster 1 Environmental management programme (EMPr) to assist the developer in managing the 

identified heritage resources in a responsible manner, in order to protect, preserve, and develop them within the 

framework provided by the National Heritage Resources Act of 1999 (Act 25 of 1999) (NHRA). 

 

The scope of work for the Heritage Impact Assessment Phase of the project can be itemised as follows: 

 

 A detailed Heritage Impact Assessment based on the proposed activities. Impacts must be calculated for 

each phase of the project and these phases shall be classified as:   

o Planning and Design;  

o Construction;  

o Operation;  

o Decommissioning;  

o Rehabilitation and Closure.  

 Identification and description of site sensitivities (if none, motivate why not); 

 Identification and description of site constraints (if none, motivate why not); 

 Identified potential impacts must be evaluated in accordance with the agreed methodology to determine 

significance. Identified potential impacts (cumulative, direct and indirect) must be quantified (where 

possible) and fully described for each feasible alternative utilising the EIMS Impact Assessment template 

provided by EIMS. 

 Residual and latent impacts after mitigation must be evaluated (in accordance with the assessment 

methodology described above) that actual implemented results can be measured against those predicted; 

 Each specialist will be required to contribute to the preparation of a detailed site specific EMP relating to the 

specific field of expertise and impacts identified; 

 Provide detailed mitigation / management measures for the management of the identified impacts for 
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inclusion in the EMP. The mitigation / management measures must be presented in a tabulated format for 

each phase of the project and must include:   

o Detailed description of mitigation measures or management options;  

o Roles and Responsibilities for Implementation;  

o Timeframes for implementation;  

o Means of measuring successful implementation (Targets & Performance Indicators). 

 Compilation of an Action Plan for Implementation of the recommended mitigation measures. This plan must, 

at a minimum, include the following:  

o Management Actions for Implementation;  

o Responsibilities for Implementation, Monitoring and Review;  

o Timeframes for implementation;  

o Means of measuring successful implementation (Targets & Performance Indicators). 

 Any other Recommendations;  

 Identify any gaps in knowledge, data or information;  

o Report on the adequacy of predictive methods utilised 

o Report on the adequacy of underlying assumptions;  

o Report on uncertainties in the information provided.  

2.1 Site Location 

2.1.1 Proposed Study Area  

 

The proposed application area comprises portions of the following farms: 

 

Adamsons Vley 655 Deeldam 106 Brakspruit 121 

Blaauwdrift 188 Kleinpan 320 Nortier 361 

Mond van Doorn Rivier 38 Zoetendal 243 Jordaan 1 

Helpmekaar 47 Boschluis Spruit 278 Excelsior 147 

Anex Glen Ross 562 Enkeldoorn 360 Goedemoed 143 

Kalkoenkrans 225 Frisgewaagd 550 Grottkau 410 

Palmietkuil 328 Driekoppies 422 Leeuwbult 52 

Zonderzorg 342 Retreat 118 Middelplaas 583 

Damplaats 341 De Wilger 544 Doornrivier 330 

Terra Blanda 155 Hendriena 563  

 

The coordinates defining the study area boundary are as follows: 
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•  Northernmost point on Adamsons Vley   - S 28.069966 E 26.749753 

 Westernmost point on Retreat    - S 28.271194 E 26.633309 

 Easternmost point on Leeuwbult   - S 28.265545 E 26.798854 

 Southernmost point on Goedemoed   - S 28.296379 E 26.756875 

 

As such, the overall study area for the present Heritage Scoping Report covers an area of approximately 14 300 ha. A 

locality map depicting the study area within its regional context can be seen in Figure 1. 

 

 

 

Figure 1 - The study area within its regional context 
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2.1.2 Proposed Development Footprint Area  

 

The Cluster 1 development footprint presented in this report represents the only development for which the fieldwork 

was undertaken and for which this heritage impact assessment was compiled. The development footprint comprises 

two main development alternatives, namely pipeline route alternative P2 and pipeline route alternative P4. These 

pipeline alternatives will be addressed further in the EIA phase towards determining the preferred pipeline route in 

conjunction with the preferred combined helium and CNG plant location, new well sites and associated centralised 

compressor locations. The two pipeline alternatives are as follows:  

 

 Alternative P2: A pipeline from the existing and new wells to two centralised compressors (proposed to be at 

HDR1 and ST23), leading to HP1 near HDR1 

 

 Alternative P4: A pipeline from the existing and new wells to three centralised compressors (proposed to be 

at HDR1, ST23, and Sibanye Shaft 1 complex), leading to HP2 at Sibanye Shaft 1 complex 

 

 

Figure 4 – This figure only depicts the wells associated with the development footprint. These wells comprise 13 
existing (black) and 6 proposed (green) wells located within the Cluster 1 study area. Figure provided by the client.  
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Figure 5 – The entire development layout as presently proposed. 
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3. METHODOLOGY 

3.1 General Methodology 

PGS Heritage was appointed by Environmental Impact Management Services (EIMS) to undertake a Heritage Scoping 

Assessment as well as a Heritage Impact Assessment (HIA) for the proposed Tetra4 Cluster 1 project. This Heritage 

Impact Assessment includes the desktop studies undertaken during Heritage Scoping Assessment as well as the 

findings and observations made during the archaeological and heritage field surveys of the development footprint 

areas currently proposed. In practical terms the HIA process consisted of three steps: 

 

Step I – Desktop Studies: As indicated, various desktop studies were undertaken during the Heritage Scoping 

Assessment. These desktop studies are presented in this report. An evaluation of the archaeological and historical 

background of the study area was required to establish the possible heritage resources to be found. Therefore, a 

literature search of published sources, archival sources and internet sources were undertaken to compile a general 

background of the study area and surrounding landscape. This was followed by study area specific research to identify 

potential heritage impacts which may be located within the study area. This comprised an assessment of archival and 

historical maps as well as an examination of Google Earth satellite imagery. All of the desktop study findings during 

the Heritage Scoping Assessment were used to compile heritage sensitivity maps for the study area. Additional desktop 

studies were also undertaken during the Heritage Impact Assessment, including the section on Sacred Natural Sites.  

Step II – Fieldwork: Fieldwork was initially conducted over the course of four days, from Tuesday, 6 December 2016 to 

Friday, 9 December 2016. The survey was undertaken by a well experienced team comprising a professional 

archaeologist and heritage specialist (Polke Birkholtz) and fieldwork assistant (Derrick James). The development 

footprint areas available for the fieldwork represents the only area from within the entire application area that was 

assessed during this fieldwork. The fieldwork comprised both a vehicle and pedestrian survey of the proposed 

development footprints. Track logs were recorded by the fieldwork team throughout the fieldwork. 

A second fieldwork component was undertaken on Thursday, 9 February 2017 and Friday, 10 February 2017. This 

fieldwork was focussed on the eight 1km wide areas associated with the six proposed well positions (F1, F2, F3, F4, F5 

& F6) as well as the two proposed compressor station sites at ST23 and Sibanye. The fieldwork was undertaken by a 

well experienced team comprising a professional archaeologist and heritage specialist (Lineree de Jager) and two 

fieldwork assistants (Derrick James and John Anderson).  

Step III – Report: The final step involved the recording and documentation of relevant heritage resources, as well as 

the assessment of resources regarding the heritage impact assessment criteria and report writing, including mapping 

and recommendations. 

 

The methodology used in this study to assess heritage site significance can be found in Annexure A whereas the 
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methodology used to assess the impact significance is outlined in Annexure B. 

3.2 Assumptions and Limitations 

The following assumptions and limitations exist: 

 This report is a Heritage Impact Assessment report compiled for the proposed Tetra 4 Cluster 1 project. The 

proposed development footprint areas as illustrated in Figures 4, 5 & 6 represent the only development 

footprints assessed for the purposes of this heritage impact assessment. Should any development footprints 

additional to the ones illustrated in these two figures be proposed, additional heritage fieldwork and reporting 

will have to be undertaken; 

 It is important to note that the heritage resources and sites identified during the desktop study component of 

the project do not necessarily represent the entire heritage site database of the study area. As such, a more 

detailed footprint-specific heritage inventory would be required of development footprints additional to the 

one assessed as part of this report; 

 The Environmental Scoping Report by EIMS indicates that significantly wide areas surrounding each of the 

depicted development footprint aspects are also assessed as part of the EIA. For example, an area of 1 000 m 

surrounding all proposed compressors sites, PNG plant locations and both existing and proposed new wells as 

indicated on the development layout plans are to be assessed; whereas areas of 25 m on each side of the 

centre of the proposed pipelines are also included in the assessment. Please note that eight circular areas with 

a radius of 1 000 m were included in the fieldwork. These were at the six proposed new well sites as well as 

the proposed ST23 and Sibanye compressors, and the processing plant sites. Furthermore, it must be stressed 

that the actual proposed pipeline routes were assessed during the fieldwork. This said, such fieldwork of the 

actual pipeline footprints would necessary include an assessment of the landscape immediately adjacent the 

pipeline routes as well;    

 PGS Heritage is aware that the opinion has been raised that groundwater aquifers could be recognised within 

the auspices of the National Heritage Resources Act and National Water Act as geological formations of 

National and Cultural Heritage Importance. See for example the Palaeontological Impact Assessments 

undertaken by Groenewald (2016) and Rossouw (2016). This latter study was undertaken on an adjoining 

project. No written guidelines or instructions regarding the inclusion of aspects relating to groundwater in 

heritage impact assessment reports had yet been received from national and provincial heritage authorities. 

PGS Heritage requests these heritage authorities, and especially the South African Heritage Resources 

Authority, to provide the heritage industry with a clear indication of its views on this matter and provide its 

recommendation as to whether these groundwater aspects need to be included in heritage impact 

assessments or not. It is the opinion of PGS Heritage that we as archaeologists and heritage specialists do not 
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have the necessary education nor experience to identify groundwater sensitivities, calculate impact risks or 

outline suitable groundwater mitigation measures. With this as background, any aspects relating to 

groundwater were excluded from the present report. Please note that the matter of Sacred Natural Sites (and 

especially Sacred Water Sites) was included in this report as such sites are not only groundwater-related, but 

have specific and direct cultural association and significance. This said, the discussion on Sacred Natural Sites 

included in this report was primarily obtained through discussions with a geohydrologist, namely Reuben 

Grobler. A combined set of mitigation measures regarding the identification and avoidance of such sites were 

agreed upon by both the heritage and groundwater specialists on an adjoining gas project. These mitigation 

measures are included in this report. However, please note that the matter of the possible impact on Sacred 

Natural Sites was not taken through the impact risk calculations of this report as such impacts on sites such as 

springs and fountains are expected to be addressed in the geohydrological report;  

 It is understood from EIMS that no fracking is to take place during this production activity. It must be clearly 

understood that the author of this report, and PGS Heritage, does not stand by this report or its 

recommendations should such fracking be proposed or undertaken during any component of the proposed 

development; 

 

 Due to the extent of the study area assessed during the desktop study component of this work (approximately 

14 300 hectares), it is clear that not all possible heritage sites located within the study area could be included 

in this report, however detailed assessments of the proposed infrastructure footprints were undertaken. 

Fieldwork and HIA reporting focussed on any development footprints additional to the ones assessed as part 

of this report, would be required; 

 

 The eastern component of the farm Doornrivier 330 was added to the overall application area during the 

impact assessment phase. As a result, this property was not included in the fieldwork undertaken during the 

heritage scoping phase nor was it included in the desktop study, especially the assessment of topographic map 

sheets undertaken during the scoping phase;  

 

 Please note that the Public Participation values included in the impact assessment calculations, reflect the 

contents of the Issues and Responses Report forming part of the final Environmental Scoping Report. This 

report was downloaded from the EIMS website. The report used for this purpose was the one available on 27 

January 2017; and 

 

 For the purposes of this report, and especially in terms of the proposed mitigation measures and action plan, 

a ‘heritage specialist’ is viewed as someone with experience in archaeology. Similarly, when the term 

‘archaeologist’ is used in these sections, the understanding is that such a person has experience in heritage 

impact assessments as well. 
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3.3 Terminology/Abbreviations 

Table 1- Abbreviations 

ACRONYMS DESCRIPTION 

AIA Archaeological Impact Assessment  

ASAPA Association of South African Professional Archaeologists 

CRM Cultural Resources Management 

DEA Department of Environmental Affairs  

DWA Department: Water Affairs  

DMR Department of Mineral Resources 

ECO Environmental Control Officer 

EIA practitioner  Environmental Impact Assessment Practitioner 

EIA Environmental Impact Assessment 

EMPR Environmental Management Programme Report 

ESA Early Stone Age 

GPS Global Positioning System 

HIA Heritage Impact Assessment 

HIR Heritage Impact Report 

HSR Heritage Scoping Report 

I&AP Interested & Affected Party 

LSA Later Stone Age 

LIA Late Iron Age 

MSA Middle Stone Age 

NEMA National Environmental Management Act 

NHRA National Heritage Resources Act 

PASA Petroleum Agency South Africa 

PHRA Provincial Heritage Resources Authority 

PIA Palaeontological Impact Assessment 
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PSSA Palaeontological Society of South Africa 

SAHRA South African Heritage Resources Agency 

SAHRIS South African Heritage Resources Agency 

 

Please note the following definition of terms used in this report: 

 
 
Archaeological resources 

 
i. Material remains resulting from human activity which are in a state of disuse and are in or on land and 

which are older than 100 years including artefacts, human and hominid remains and artificial features 

and structures;  

ii. Rock art, being any form of painting, engraving or other graphic representation on a fixed rock surface 

or loose rock or stone, which was executed by human agency and which is older than 100 years, 

including any area within 10m of such representation; 

iii. Wrecks, being any vessel or aircraft, or any part thereof which was wrecked in South Africa, whether 

on land, in the internal waters, the territorial waters or in the maritime culture zone of the republic as 

defined in the Maritimes Zones Act, and any cargo, debris or artefacts found or associated therewith, 

which is older than 60 years or which SAHRA considers to be worthy of conservation; 

iv. Features, structures and artefacts associated with military history which are older than 75 years and 

the site on which they are found. 

 
Cultural significance  

 
This means aesthetic, architectural, historical, scientific, social, spiritual, linguistic or technological value. 

 

Development 

 
This means any physical intervention, excavation, or action, other than those caused by natural forces, which may in 

the opinion of the heritage authority in any way result in the change to the nature, appearance or physical nature of 

a place or influence its stability and future well-being, including: 

 
i. Construction, alteration, demolition, removal or change in use of a place or a structure at a place; 

ii. Carrying out any works on or over or under a place; 

iii. Subdivision or consolidation of land comprising a place, including the structures or airspace of a place; 

iv. Constructing or putting up for display signs or boards; 

v. Any change to the natural or existing condition or topography of land; and 

vi. Any removal or destruction of trees, or removal of vegetation or topsoil 
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Development Footprint 

 
The term development footprint refers to the actual development footprints such as pipelines, compressors, plants 

and wells.  

 

Fossil 

 
Mineralised bones of animals, shellfish, plants and marine animals.  A trace fossil is the track or footprint of a fossil 

animal that is preserved in stone or consolidated sediment. 

 

Heritage 

 
That which is inherited and forms part of the National Estate (Historical places, objects, fossils as defined by the 

National Heritage Resources Act 25 of 1999).  

 

Heritage resources  

 
This means any place or object of cultural significance 

 

Palaeontology 

 
Any fossilised remains or fossil trace of animals or plants which lived in the geological past, other than fossil fuels or 

fossiliferous rock intended for industrial use, and any site which contains such fossilised remains or trace. 

 

Study area  

 
For the purposes of this report, the term study area refers to the overall Cluster 1 study area for which Tetra4 possesses 

an existing production right and which is 14 300 hectares in extent.  
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4. LEGISLATIVE AND POLICY FRAMEWORK 

The identification, evaluation and assessment of any cultural heritage site, artefact or find in the South African context 

is required and governed by the following legislation: 

 

i. National Environmental Management Act (NEMA), Act 107 of 1998 

ii. National Heritage Resources Act (NHRA), Act 25 of 1999 

iii. Minerals and Petroleum Resources Development Act (MPRDA), Act 28 of 2002  

iv. Development Facilitation Act (DFA), Act 67 of 1995 

 

The following sections in each Act refer directly to the identification, evaluation and assessment of cultural heritage 

resources: 

 

i. National Environmental Management Act (NEMA), Act 107 of 1998: 

a. Basic Environmental Assessment (BEA) – Section (23)(2)(d) 

b. Environmental Scoping Report (ESR) – Section (29)(1)(d) 

c. Environmental Impacts Assessment (EIA) – Section (32)(2)(d) 

d. Environmental Management Plan (EMP) – Section (34)(b) 

ii. National Heritage Resources Act (NHRA), Act 25 of 1999: 

a. Protection of Heritage resources – Sections 34 to 36; and 

b. Heritage Resources Management – Section 38 

iii. Minerals and Petroleum Resources Development Act (MPRDA), Act 28 of 2002: 

a. Section 39(3) 

iv. Development Facilitation Act (DFA), Act 67 of 1995: 

a. The GNR.1 of 7 January 2000: Regulations and rules in terms of the Development Facilitation Act, 1995.  

Section 31. 

 

The NHRA stipulates that cultural heritage resources may not be disturbed without authorization from the relevant 

heritage authority. Section 34(1) of the NHRA states that, “no person may alter or demolish any structure or part of a 

structure which is older than 60 years without a permit issued by the relevant provincial heritage resources 

authority…” The NHRA is utilized as the basis for the identification, evaluation and management of heritage resources 

and in the case of CRM those resources specifically impacted on by development as stipulated in Section 38 of NHRA, 

and those developments administered through NEMA, MPRDA and the DFA legislation. In the latter cases, the 

feedback from the relevant heritage resources authority is required by the State and Provincial Departments managing 

these Acts before any authorizations are granted for development. The last few years have seen a significant change 

towards the inclusion of heritage assessments as a major component of Environmental Impacts Processes required by 

NEMA and MPRDA. This change requires us to evaluate the Section of these Acts relevant to heritage (Fourie, 2008b):  
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The NEMA 23(2)(b) states that an integrated environmental management plan should, “…identify, predict and evaluate 

the actual and potential impact on the environment, socio-economic conditions and cultural heritage”. 

 

A study of subsections (23)(2)(d), (29)(1)(d), (32)(2)(d) and (34)(b) and their requirements reveals the compulsory 

inclusion of the identification of cultural resources, the evaluation of the impacts of the proposed activity on these 

resources, the identification of alternatives and the management procedures for such cultural resources for each of 

the documents noted in the Environmental Regulations. A further important aspect to be taken account of in the 

Regulations under NEMA is the Specialist Report requirements laid down in Section 33 of the regulations (Fourie, 

2008b). 

 

MPRDA defines ‘environment’ as it is in the NEMA and therefore acknowledges cultural resources as part of the 

environment. Section 39(3)(b) of this Act specifically refers to the evaluation, assessment and identification of impacts 

on all heritage resources as identified in Section 3(2) of the National Heritage Resources Act that are to be impacted 

on by activities governed by the MPRDA. Section 40 of the same Act requires the consultation with any State 

Department administering any law that has relevance on such an application through Section 39 of the MPRDA. This 

implies the evaluation of Heritage Assessment Reports in Environmental Management Plans or Programmes by the 

relevant heritage authorities (Fourie, 2008b). 

 

In accordance with the legislative requirements and EIA rating criteria, the regulations of the South African Heritage 

Resources Agency (SAHRA) and Association of Southern African Professional Archaeologists (ASAPA) have also been 

incorporated to ensure that a comprehensive and legally compatible HSR report is compiled.  

 

The heritage impact assessment criteria to be utilised in the HIR are described in more detail in Annexure A; while the 

Environmental Impact Scoring criteria to be utilised in the HIR, are provided in Annexure B. 
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5. TECHNICAL DETAILS OF THE PROJECT  

5.1 Introduction 

The section below provides a preliminary description of the proposed project. The aim of the description is to indicate 

the activities that are planned to take place and for which the Tetra4 Cluster 1 Environmental Impact Assessment 

requires Environmental Assessments. The project description is also aimed at facilitating the understanding of the 

project related activities, their extent and resultant impacts, if any.  

 

It is important to note that this project description and associated activities were subject to consideration of 

environmental constraints and the identification of preferred development alternatives during the scoping phase of 

the project. As such this description is considered preliminary and is subject to change pending the input from 

specialist investigations and EIA findings.  

5.2 Brief Project History and Resource Tenure 

The granted Production Right spans approximately 187 000 hectares and was awarded to Tetra4 to develop gas fields 

around the town of Virginia in the Free State Province. Due to the unconventional nature of the gas resource and the 

vast extent of the area, the issued Production Right included a license condition which requires that the license holder 

undertake site specific assessments for drilling activities planned within the Production Right area and that these site 

specific assessments be approved by the PASA prior to commencement. These drilling activities relate to the drilling 

of new potential wells and intervention drilling of historic wells in order to connect them and develop a producing gas 

field.  

 

In order to limit the number of individual site specific assessments required for exploration drilling activities within the 

approved Production Right area and avoid a “piece meal” approach to environmental assessment and management, 

Tetra4 have instead identified 13 existing wells that will be utilised for initial production activities. These 13 wells and 

the supporting infrastructure required for production related activities is referred to as Cluster 1 and comprises the 

first gas field for development within the approved Production Right area. In addition to the pre-identified 13 wells, 

the drilling of 6 new wells within the boundary of Cluster 1 will also be included in the EIA assessment to be undertaken. 

The drilling of these additional wells is required in order to ensure that the proposed Cluster 1 gas field development 

is economically viable and able to produce appropriate volumes of the gas resource.  

 

Gas extracted from the existing and new wells will be compressed via centralised compressors and sent via pipeline 

through to the combined helium and CNG plant for processing. The final product of the gas processing includes helium 

and CNG, both of which will be temporarily stored in tankers and trucked away via trailer to be sold to end users. In 

addition, gas production and processing activities, further exploration wells will be drilled in accordance to the 
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Production Right and if successful the exploration wells will be converted into production wells to be added to the 

Cluster 1 network.  

 

As such, Cluster 1 is subject to detailed assessment and provides for a consolidated management tool for each phase 

of the project going forward as it considers the cluster holistically as opposed to assessment of individual activities or 

sites. The assessment of “clusters” also allows for the assessment of cumulative impacts and identification of 

environmental aspect sensitivity which in turn provides for more appropriate environmental management options 

through the consideration of the overall activities planned including the drilling of future wells.  

5.3 The Gas Resource 

The Tetra4 Production Right is located within the Sand River Play or Virginia Gas Field. Despite not being clearly 

defined, the field is composed predominantly of Karoo, Ventersdorp and Witwatersrand Supergroup lithologies 

complete with younger dolerite intrusions. Major fault systems associated with closely spaced zones of fractures and 

joints provide for preferential pathways for a combination of abiogenic and biogenic gas to reach the surface.  

 

As such, the resulting gas at the surface is a direct emission from the major fault or from minor secondary faults linked 

to a major fault. In this regard, it is thought that the primary source of gas originates from the Witwatersrand 

Supergroup or shallower Karoo. As an unconventional resource, the gas is presumed to be a mantle mix of both 

abiogenic and biogenic hydrocarbons originating from ancient fissure waters, coal beds of the Ecca Group of the Karoo 

Supergroup as well as ancient algal mats within the shallow marine/lacustrine Witwatersrand Supergroup deposits. 

The feed gas will be available at a pressure of 0.4 barg (gauge pressure) and with a temperature in the range between 

10 and 30 oC. The feed gas will be compressed upstream of the helium process units by a compressor station. A gas 

pre-treatment will remove condensate as well as traces of sulphur, mercury and C3+ gas components (e.g. propanes, 

butanes, pentanes) which could cause possible damage to the downstream process equipment.  

5.4 Production Method to be Employed 

The proposed Cluster 1 gas field production method to be employed entails the extraction of gas at 13 individual well 

sites already drilled and another 6 to be further identified and drilled through ongoing exploration activities within the 

project area. Gas extracted from the wells is compressed and sent via pipeline to further infield compressors and then 

piped through to the combination helium and CNG plant for processing. Final product includes helium and CNG, both 

of which are temporarily stored in tankers and trucked away via trailer to be sold to end users. Each component, 

namely well sites, pipelines, infield compressors and the combination helium and CNG plant is described below in 

more detail.  

 

Refer Figure 4 below for the simplified production method representation. 
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Figure 8 – Flow Diagram of Simplified Production Method. 

 

5.4.1 Exploration Drilling  

 

In addition to the 13 already drilled wells and the proposed 6 new wells, further exploration wells will be drilled and if 

successful converted into production wells added to the Cluster 1 network. The EIA sensitivity mapping exercise will 

be utilised to identify areas suitable for exploration drilling. Furthermore, impacts pertaining to drilling and associated 

activities as well as recommendations for mitigation and management measures for those impacts are included in this 

report and will be refined in the EIA phase. Exploration drilling entails the use of a truck, trailer or skid mounted 

diamond drill rig to drill to varying depths in order to strike the gas reserve.  

 

Percussion and diamond drills typically require clearance of an area of 30 m x 30 m in order to set up the rig and begin 

drilling activities. All exploration boreholes to be drilled in accordance with the requirements of the MPRDA 

Regulations, and will be sealed with a combination of casing and grouting to ensure isolation of the gas from both the 

surrounding geology and hydrological regime. In addition to the drill rig, lined sumps will be required to store and 

recirculate water for the drilling process. A maximum of 6000 litres per day is required for drilling purposes and will 

be abstracted from existing boreholes located within the Cluster 1 study area. Water abstracted will be undertaken 

consultation with the relevant landowner / licence holder prior to use and be well below the threshold limits for water 

use licensing.  

 

In the event that an exploration borehole proves unsuccessful it will be sealed and cased and the area rehabilitated. 
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In the event that the exploration borehole proves successful it will be converted into a production well (as described 

below) and added to the network of gas producing wells for Cluster 1. The drilling of exploration boreholes is a 

temporary and short-lived activity and the equipment to be used during drilling activities includes a truck/trailer or 

skid mounted diamond drill rig; excavator; dozer; grader water cart; light motor vehicle for transport of personnel and 

chemical toilets.  

 

5.4.2 Well Site Connection  

 

Cluster 1 entails the extraction of gas from 13 existing wells or blowers that have been previously drilled. These wells 

include (refer to Figure 5 for the location of these wells):  

 

 2057  HDR1  2033 

 1629  BEI02  RETREAT 

 1307  HZON1  SPG03 

 DBE01  1400  

 ST23  EX01  

 

 
In addition to the 13 wells already identified, further wells will be drilled as a result of ongoing exploration activities 

and, if successful will be added to the well network of the Cluster 1 study area. All future wells to be drilled will be 

within the boundary of the Cluster 1 study area and as such are considered in the assessment to be undertaken. 

Ongoing exploration activities and the identification and drilling of new wells are essential activities and required in 

order to ensure that the Cluster produces volumes of gas required to ensure economic viability.  

 

All wells that are drilled and used for production purposes are strengthened with a combination of casing and grouting 

to average depths of 300m. The casing and grouting ensures that the gas is isolated from surrounding geology and 

promotes the preferential flow of gas from the formation through the well and up to the surface. As the gas is naturally 

lighter than air, it rises naturally to the surface and no well stimulation is required. The combination of casing and 

grouting also serves to ensure that gas is isolated and prevented from interacting with the geohydrological regime.  

 

Due to low gas pressures, each well will be equipped with an electrical or gas driven wellhead which boosts gas 

recovery by creating pressure differentials of up to 25psi through vacuum suction. From the wellhead, the blower is 

connected via pipeline to an inline gas booster or a centralised gas compressor. Pipelines will be a combination of high 

pressure steel as well as low pressure high density polyethylene (HDPE) and is installed at a minimum depth of 1.1m 

or below the plough line. The pipeline will be installed through the use of a back-actor and TLB. Where piping (e.g. for 

the compressors and driers) will be brought to surface, a 110mm steel piping of approximately 10-30m will be utilised 
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instead. Each production well site is approximately 10 x 10m and includes the installed well head. The well site 

infrastructure will include fencing and an alarm system.  

 

 

Figure 9 – The 13 existing (black) and 6 proposed (green) wells located within the Cluster 1 study area. 

 

5.4.3 Gas Booster and Reciprocating Infield Compressors  

 

There were two gas processing alternatives under consideration during scoping once the feed gas exits the wellheads, 

namely:  

 

 Localised inline gas booster compressors will be located approximately 10 m from each wellhead, which will 

feed pressurised gas via pipelines from the production wells to the combined helium and CNG plant. 

 The pressurised gas will enter the pipelines from the production wells towards centralised infield reciprocating 

compressors, to be pumped via trunkline to the combined helium and CNG plant.  

 

The footprint of the wellhead and localised booster compressor is approximately 30m x 20m per well site; whereas 

the footprint for a centralised reciprocating infield compressor including the gas drier will be roughly 60m x 60m.  
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As part of the scoping investigations, based on environmental, financial and technical factors, the centralised 

reciprocating infield compressor alternative was preferred to be further assed during the EIA phase. However, for 

future production wells where the gas pressure is very low, booster pumps may be required. Raw gas received at the 

reciprocating compressors will be filtered to remove dust and moisture through the use of a combination water filter 

and an activated carbon filter that absorbs dust and unwanted organic compounds. Once filtered, the gas from the 

compressors will be dried to 7 pounds per MMSCF adjacent to the compressor stations, and then piped for final 

processing to the adjacent combination helium and CNG plant.  

 

5.4.4 Combined Helium and CNG Plant  

 

Feed gas from the booster compressors located at each of the well sites or from the centralised reciprocating infield 

compressors which will have driers in their vicinity, will be discharged into the prefabricated combined helium and 

CNG plant. The plant is equipped with an installed processing capacity of 3 million standard cubic feet per day 

(MMSCFD) of natural gas with a helium content of approximately 2.36 Vol %.  

 

In order to achieve the required volumes of purified helium, the compressed feed gas is fed into further installed gas 

pre-treatment unit which removes any additional condensate, traces of sulphur, mercury and hydrocarbons before 

entering the helium separating membranes and pressure swing adsorption (PSA) unit.  

 

Once separated by the combination of membranes and the PSA unit, the plant will separate feed gas to a minimum of 

99.999 Vol% helium. Purified helium is then liquefied and placed into dispensing units for transport off-site via trailer.  

 

The proposed Helium Recovery Plant will consist of the following (refer Figure 6):  

 

 Feed Gas Compressor   Closed Loop Cooling Water System 

 Mercury / Sulphur Guard Bed  Instrument Air Station 

 TSA Unit (Temperature Swing Adsorption)  Interconnecting Piping & Peripheral Instrumentation 

 Membrane System  Process Control System / Electrical Switch Gears 

 PSA Unit (Pressure Swing Adsorption)  Commissioning Spare Parts  

 Helium Liquefaction Plant & Filling Station  

 
 
Natural gas removed of helium content is then re-circulated back into the plant where it is compressed into CNG. The 

CNG is then also placed into dispensing units for transport off-site also via trailer. The footprint of the combined helium 

and CNG plant, as well as infield reciprocating compressors, temporary storage facilities and transport loading modules 

and mobile offices is approximately 6 hectares in extent. Refer Figure 7 below for the preliminary schematic 

representation and layout of the helium recovery unit.  
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5.5 Gas Processing 

The proposed Cluster 1 will process raw gas at three primary stages during the production process. The first stage of 

gas processing occurs at the gas well or blower equipped with a wellhead. Raw gas from the wellhead equipped blower 

is fed through to a coalescer filter or knockout drum installed along the pipeline. The coalesce filter removes water 

vapour in the form of condensate from gas and then, through the use of inline booster pipes the gas through to the 

second stage of gas processing at the infield reciprocating gas compressors.  

 

The second stage of processing at the infield reciprocating gas compressors entails the removal of further condensate, 

dust and organic compounds through the use of an installed knockout drum and activated carbon filter. 

 

The third and final stage of gas processing occurs at the pre-treatment module of the combination helium and CNG 

plant. Through a combination of membranes, PSA unit and mercury guard bed any additional condensate, sulphur 

traces, mercury and hydrocarbons are separated out before the gas enters the helium purification and liquefaction 

process. Removed of impurities, the remaining helium free off-gas is then re-circulated into the plant and processed 

into high quality CNG. All gas processing is undertaken to ensure that feed gas to the combination helium and CNG 

plant does not damage the various membranes and PSA unit.  

5.6 Surface Infrastructure 

The proposed Cluster 1 requires limited infrastructure only. As such, the required infrastructure is listed below:  

 

 Access roads; 

 Pipelines; 

 Coalescer filter / knockout drum at each well; 

 Pipe markers (approximately every 100 m of the pipeline, where feasible); 

 Wellheads; 

 Infield reciprocating compressors; 

 Gas driers; 

 Fencing; 

 Combination helium and CNG plant; 

 Helium storage and dispensing units; 

 CNG storage and dispensing units; 

 Chemical storage; 

 Temporary hazardous waste storage; 

 Temporary general waste storage; and 

 Mobile offices and ablutions facilities.  
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Significant infrastructure required for the Cluster 1 gas field development is broadly split between: a) infrastructure 

required for gas extraction and transport at well sites; and b) infrastructure required for gas processing and transport 

of final product. Infrastructure required for gas extraction includes wellheads, pipelines, booster pipes and fencing. 

Infrastructure for gas processing includes infield compressors, the combination helium and CNG plant, product storage 

and dispensing units and mobile offices.  

 

5.6.1 Design Philosophies  

 

The proposed Cluster 1 is located in an area with several significant environmental aspects that will be considered in 

the determination of final site layout, pipeline route and locations of wells to be drilled. As such, due consideration 

will be given to the placement, location and orientation of required infrastructure and activities in relation to these 

and other environmental aspects. The following factors will also be considered in the design and planning philosophies 

of infrastructure and activities during the EIA phase:  

 

 Environmental sensitivity and constraints; 

 Energy and water efficiency; and 

 Compliance with statutory requirements.  

 

5.6.2 Mobile Office and Ablution Facilities  

 

As the proposed Cluster 1 requires limited infrastructure, consisting of offices, ablution and storage facilities will be 

provided for a maximum of ten employees to manage and maintain operations at the combined helium and CNG plant 

and in field. The offices and ablutions facility will be temporary whereby the offices will serve as the base of operations 

for coordinating the operation and the ablution block will serve as a change room and ablution facility for employees 

while on site.  

 

5.6.3 Site Access Control  

 

Access to the individual well sites and combination helium and CNG plant will be controlled through a single entrance 

and exit point. Well sites will be accessed via existing access roads (as far as possible) and the plant via an access road 

leading on to the R30 for combined helium and CNG plant alternative 1 (HP1) and existing Sibanye mine roads for 

combined helium and CNG plant alternative 2 (HP2). All production well sites and the combination helium and CNG 

plant will be fenced off with 1.8 m high razor diamond mesh fencing or an equivalent product. Site access and traffic 

flow shall be designed to optimise control over the flow of public, contractors and operational vehicles as well as 

pedestrians. All visitors to the site will be required to sign in at the security check point located at the entrance gate. 

A third party security company shall be utilised for the security check point. Employees will be required to retain proof 
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of identification whilst on site.  

 

5.6.4 Roads  

 

Access to the combination helium and CNG plant will be either via the R30, a surfaced two lane provincial road which 

links to the R73 and the town of Virginia if HP1 is the preferred location; and existing Sibanye mine roads should HP2 

be the preferred location. Exploration and production wells will be accessed via existing access roads located within 

the Cluster 1 boundary where possible. Although access to exploration and production wells will be via existing access 

roads, there may be a requirement to upgrade particular sections of those access roads in order to cater for exploration 

and production related infrastructure and activities, (i.e. widening roads for larger vehicles, drill rigs, etc.) as well as 

an effort to locate activities outside of environmentally sensitive areas and the 1:100 year floodline.  

5.7 Bulk Power Supply 

As the combination helium and CNG plant is a prefabricated unit, little power is required to assemble and commission 

it. As such, it is anticipated that diesel generators will be utilised during construction of the plant. In addition, diesel 

will be utilised by drill rigs drilling further exploration wells. In order to power the plant for operation, electricity 

generated from an Eskom substation generating < 5Mva may be required or gas driven generator sets. As such it is 

anticipated that electricity will be obtained from the existing electrical distribution network in the area. Both the 

electrical connection point, substation and transmission routes will be determined after further investigations are 

undertaken.  

5.8 Water Management 

Water management for the proposed Cluster 1 gas production project refers to the water requirements for exploration 

and limited amounts for production activities, as well as the management of waste water such as condensate and 

produced water. These aspects are discussed below.  

 

5.8.1 Bulk Water Requirements 

 

The proposed Cluster 1 will not require bulk water for its operations. Water for drinking and domestic purposes will 

be brought in or sourced from existing municipal supply while water for additional drilling of wells (temporary use) 

will be abstracted from registered boreholes, in agreement with landowners and are anticipated to be below the 

threshold limits for water use licensing.  
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5.9 Waste Management 

The waste (general and hazardous) generated during construction and operations will be addressed as per the details 

below.  

 

5.9.1 General Waste 

 

The following types of general waste (produced mainly during construction, with minimal amounts post construction) 

will be generated by the proposed Cluster 1:  

 

 Domestic solid waste; 

 Scrap metal; and 

 Building rubble.  

 

The proposed Cluster 1 will utilise a temporary general waste storage facility and all waste will be collected by an 

approved, licenced waste contractor for removal and final disposal at a registered general waste disposal facility. No 

landfill will be established on the proposed site.  

 

5.9.2 Hazardous Waste 

 

Hazardous waste, including but not limited to: hydrocarbon containing waste (used oil and filters, diesel, lubricants, 

and grease) will be stored in clearly marked skip bins (solids) and containers (liquids). These will be placed in an isolated 

area on a hard, impervious surface. When full, the containers will be collected by a contractor for safe disposal or 

recycling companies which will be appointed to collect waste. A waste disposal certificate will be required from the 

contractor to ensure safe disposal.  

 

Produced water and condensate (including effluent from the filters and drop out water) removed from gas processing 

at the various stages described previously will also be stored in clearly marked containers for final disposal offsite and 

at a registered hazardous waste disposal facility by a licensed contractor.  

 

Mercury and other trace metals absorbed by the membranes and guard beds equipped at the combination helium 

and CNG plant are designed to last for approximately 10 years before requiring replacement and will be collected by 

a contractor for safe disposal also at a hazardous waste disposal site. Records of all final waste disposal will be kept.  

 

Other liquid waste such as sewage and domestic waste water will be generated and these will also need to be collected 

and disposed offsite appropriately by licenced contractors to registered disposal facilities.  
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5.9.3 Waste Management Design Progress 

 

The detailed design requirements for the temporary general and hazardous waste storage areas as well as waste 

management protocols are currently underway. The design philosophies for waste management will be based on 

applicable legislation (in particular NEMWA), DWAF (DWS) best practice guidelines and currently accepted good 

industry practice for waste management. Principles of waste minimisation at source, segregation for reuse, recycling 

and treatment or disposal will be applied to the handling of waste, wherever possible.  

5.10 Listed Activities Triggered by the Proposed Development 

This application for Environmental Authorisation towards the amendment of the existing EMPr (PASA Reference: 

12/4/1/07/2/2) will be carried out in accordance to Section 21 the EIA Regulations promulgated under the NEMA.  

 

The following listed activities, in accordance with the environmental legislation requirements, are currently 

anticipated to be triggered by Cluster 1.  

 

 NEMA GNR. 983: 12, 19, 24, 30, 34, 56, 59, and 67;  

 NEMA GNR: 984: 4, 5, 6, 7, 15, 18, 22, 28;  

 NEMA GNR. 985: 4, 10, 12, 14, 15, and 18;  

 National Environmental Management Air Quality Act (NEMAQA): GNR. 893 - Section 21 Sub- category 2.4;  

 National Waste Act (NWA): Section 21 - (c), (f), and (i); and 

 National Heritage Resources Act (NHRA): Section 34 (1); and Section 38.  

 

The applicability of each of these listed activities was assessed during the scoping phase including a study of potential 

project alternatives.  
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6. GENERAL BACKGROUND TO THE STUDY AREA AND SURROUNDING LANDSCAPE 

6.1 Historical and Archaeological Overview of the Study Area and Surrounding Landscape 

The Free State has a rich archaeological and historical history going back millions of years and includes significant 

aspects such as Later Stone Age rock art, Battlefields and Iron Age stonewalled enclosures. The general surroundings 

of the study area became a melting pot of contact and conflict as it represents one of many frontiers where San hunter-

gatherers, Nguni and Sotho-Tswana agro-pastoralists, Dutch Voortrekkers and British Colonists all came together. The 

ravages of war also swept across these plains, and in particular the South African War (1899-1902) as well as the Boer 

Rebellion (1914-1915).  

 

The archaeological history of the area can broadly be divided into a Stone Age, Iron Age and Historic Period. Both the 

Stone and Iron Ages form part of what is referred to as the Pre-Colonial Period (Prehistoric Period) whereas the Historic 

Period is referred to as the Colonial Period (Historic Period) (refer Figure 12).  

 

In the table below a detailed archaeological and historical overview of the study area and surrounding landscape is 

presented in a chronological manner. This overview is based on intensive archival and literature research and 

whenever possible, the relative distances between the study area and mentioned sites, features and events are 

provided.  

 

It must be noted that such an overview, which is based on available literature and archival research, would necessarily 

reflect a bias toward a traditional white history of the region as this would have been the focus of publications and 

archival documents during the last 150 years.  

 

In Section 7.3 below a discussion on previous archaeological and heritage studies from within the study area as well 

its surroundings will be provided. This discussion is based on previous reports that could be located on the South 

African Heritage Resources Information System (known as SAHRIS) and records of the SAHRA APM Report Mapping 

Project.  
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Figure 12 – Human and Cultural Time line in Africa (Morris, 2008) 
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Table 2- Archaeological and Historical Overview of the Study Area and Surrounding Landscape 

DATE DESCRIPTION 

The Study Area during the Stone Age 

Very little is known about the Stone Age archaeology of the study area and its immediate surroundings. In the wider 
surroundings, probably the most significant Stone Age is at Florisbad, located roughly 78 km south-west of the present 
study area. Closer to the study area, a number of Middle and Later Stone Age material in associated with mammal 
fossil remains have been identified in erosion gulleys along the Sand, Doring and Vet Rivers between Virginia and 
Theunissen (De Ruiter et. al. 2011). See also Rossouw (n.d.). 

2.5 million to 250 000 
years ago 

The Earlier Stone Age (ESA) is the first and oldest phase identified in South Africa’s 
archaeological history and comprises two technological phases. The earliest of these is 
known as Oldowan and is associated with crude flakes and hammer stones. It dates to 
approximately 2 million years ago. The second technological phase is the Acheulian and 
comprises more refined and better made stone artefacts such as the cleaver and bifacial 
hand axe. The Acheulian dates back to approximately 1.5 million years ago. 

No information regarding ESA sites from the study area and surroundings was found. 

>250 000 to 40 000 
years ago 

The Middle Stone Age (MSA) is associated with flakes, points and blades manufactured by 
means of the prepared core technique. This phase is furthermore associated with modern 
humans and complex cognition (Wadley, 2013).  

During research fieldwork by the National Museum in Bloemfontein, ten sites were recorded 
where Middle Stone Age and/or Later Stone Age lithics were identified in association with 
mammal fossil remains from erosion gulleys along the Sand, Vet and Doring Rivers (De Ruiter 
et. al. 2011). While almost all of these sites are located within a distance of 20 km of the 
present study area, one site is located immediately adjacent to the study area. This site is 
named Kalkoenkrans 225 and is located no more than 500 m north-east of the study area. 

During the fieldwork undertaken during the Heritage Scoping, a Middle Stone Age site was 
identified within the study area on the northern bank of the Sand River (see Site 33 below). 

 

Figure 13 – Photograph of the archaeological field survey as published in De Ruiter et. al. (2011). 
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40 000 years ago to c. 
1800s 

The Later Stone Age (LSA) is the third archaeological phase identified and is characterised by 
an abundance of very small stone tools known as microliths as well many rock art sites across 
the country. This period is associated with hunter-gatherers (San) as well as early pastoralists 
(Khoekhoe) and lasted up until - and in many cases a considerable number of years after – 
the arrival of Iron Age and European communities. 

Apart from the occurrence of Later Stone Age lithics along the Sand, Vet and Doring Rivers 
(see above), no other Later Stone Age sites are known from the surroundings of the study 
area. Similarly, no known rock art sites are known from the study area or its wider 
surroundings.  

The Study Area during the Iron Age 

The arrival of early farming communities during the first millendium, heralded in the start of the Iron Age for South 
Africa. The Iron Age is that period in South Africa’s archaeological history associated with pre-colonial farming 
communities associated with agricultural and pastoralsit farming activites, metal working, cultural customs such as 
lobola as well as the tangible representation of the significance of cattle imprinted on their settlement layouts (known 
as the Central Cattle Pattern) (Huffman, 2007). 

According to the distribution map for Iron Age settlements on the Southern Highveld as published in Maggs (1976), the 
study area is located to the west of the known distribution of such Late Iron Age sites. It is therefore unlikely for any 
Late Iron Age sites to be located within the study area or its immediate surroundings. This surmise is largely supported 
by the distribution maps as published by Huffman (2007), albeit these latter distribution maps (which are based on 
known archaeological information) indicate that the study area is located very close to the periphery of two Iron Age 
facies. For the sake of completeness, these two Iron Age facies, known as Thabeng and Makgwareng, will be presented 
here.  

AD 1700 – AD 1840 

The Thabeng facies of the Moloko Branch of the Urewe Tradition is one of the facies 
identified within the study area. The decoration on the ceramics associated with this facies 
is characterised by incised triangles, coloured chevrons and arcades. The Tlhaping at 
Dithakong, Rolong at Platberg and the Kubung from the Free State form a Southwestern 
Sotho-Tswana cluster that is associated with this Thabeng facies pottery and Type Z 
settlement layouts (Huffman, 2007). 

The Type Z settlements are one of the Late Iron Age stonewalled settlement types identified 
by Tim Maggs during his extensive archaeological research project on the Iron Age of the 
southern Highveld, which includes the present study area (Maggs, 1976). These sites are 
characterised by large primary enclosures enclosed by a ‘discontinuous ring’ of characteristic 
bilobial dwellings. Each of these bilobial dwellings comprises a hut at its front with a 
semicircular courtyard at the back. With the area in front of the hut enclosed by a low stone 
wall and the courtyard at the back similarly enclosed by a smaller enclosure, the layout plan 
of these huts comprise two lobes, one larger than the other. The huts are defined by a ring 
of upright stones and are usually paved with flat stones. Unlike Type V settlements (see 
below), corbelled hut are rarely associated with these Type Z settlements, and appear to be 
the result of contact with the Type V settlements located to the east.    

While a number of Type Z sites are located within the study area, one of the more prominent 
ones is OXF1, located roughly 34.7 km east-by-northeast of the present study area and a 
short distance north-west of the town of Ventersburg. This site was excavated by Tim Maggs 
during the 1970s as part of his overall research project alluded to above (Maggs, 1976).  

In his conclusions on the history of his entire study area, Maggs (1976:317) states that “…the 
conclusion seems inescapable that the Kubung were the builders of Type Z. This conclusion 
could be put forward on the typological evidence alone, for the Kubung are the only known 
off-shoot of the Rolong to have settled in our area, and the Type Z industry was clearly the 
work of a group related to the Rolong.”   
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Figure 15 – Artist’s impression of a bilobial dwelling at site OXF 1. These bilobial dwellings represent a characteristic 
element of Type Z settlements (Maggs, 1976:241). 

AD 1700 – AD 1820 

The Makgwareng facies of the Blackburn Branch of the Urewe Ceramic Tradition represents 
the next known Iron Age period within the surroundings of the study area. The decoration 
on the ceramics from this facies is characterised by finely stamped triangles, rim notching 
and appliqué (Huffman, 2007).  

This facies developed from Ntsuanatsatsi south of the Vaal River and can be associated with 
the Type V stone walling settlement type (Huffman, 2007), the name of which is derived from 
Vegkop (Maggs, 1976). Van Riet Lowe (1927) was one of the first to record these structures. 
Dreyer (1990) also conducted excavations on Type V Late Iron Age stonewalled settlements 
located a short distance south-west of Winburg.    

The Type V settlements comprise a core of cattle enclosures surrounded by beehive huts. 
Corbelled stone huts are associated with this walling type, and can be seen as characteristic. 
They are low stone huts located at the edge of the cattle enclosures and were where the 
boys herding the cattle often lived  (Huffman 2007). As suggested by Huffman (2007), the 
corbelled huts were in fact beehive huts made of stone rather than grass and reeds. 
Furthermore, the presence of beehive huts at these sites necessarily indicates a Nguni 
association or origin with these settlements.   

Based in information presently avaiable, the best known site of this type found within the 
surroundings of the study area, comprises a so-called “Early Sotho Settlement, Waterval, 
Sandrivierhoogte” that was originally declared a National Monument and which is now 
registered as a Provincial Heritage Site. The site is located 27.3 km east of the present study 
area. The site was proclaimed a national monument by virtue of a notice in the Government 
Gazette on 17 December 1982. In the declaration, the site is described as a ‘Leghoya Village’ 
comprising corbelled huts and stonewalls. The site has since been declared a Provincial 
Heritage Site in terms of the National Heritage Resources Act (www.sahra.org.za). 
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Figure 16 – Corbelled stone huts associated with a Type V settlement (Huffman, 2007:39). 

 

 

Figure 17 – Layout of a Type V Settlement (Huffman, 2007:38). 
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1820s 

Across the Southern Highveld, this period was characterised by warfare and unrest. Known 
as the Mfecane, these years of upheaval originated primarily in the migration of three Nguni 
groups from present day Kwazulu-Natal into the present day Free State as a result of the 
conquests of the Zulu under King Shaka. The three Nguni groups were the Hlubi of 
Mpangazitha, the Ngwane of Matiwane and the Khumalo Ndebele (Matabele) of Mzilikazi.  

In c. 1821, the Hlubi migrated across the Drakensberg Mountains in a westerly direction 
(Maggs, 1976) and attacked the Tlokwa of MaNthatisi along the banks of the Wilge River. 
This river has its source near Harrismith and flows into the Vaal River where the Vaal Dam is 
located today. While it is not exactly certain where MaNthatisi’s settlements would have 
been located (in all likelihood further south), the Tlokwa fled westward as a result of the 
Hlubi attack and in turn attacked other groups in its path. This started a period of unrest and 
warfare, which rippled across the Highveld on both sides of the Vaal River (Legassick, 2010) 
(Lye and Murray, 1980). 

The Ngwane followed closely on the Hlubi and further augmented the unrest and warfare 
along the southern Highveld (Legassick, 2010). 

Although the effects of the migrations of the Hlubi and Ngwane would certainly have had a 
profound impact on the northern Free State, this was also the case in terms of the Khumalo 
Ndebele who would have played a significant role in the surroundings of the study area 
during this time.  

The Khumalo Ndebele (also known as the Matabele) were also forced to leave Kwazulu-Natal 
and between 1823 and 1827 settled along the central Vaal River (Bergh, 1999). Mzilikazi 
attacked a number of Sotho-Tswana groups and settlements and incorporated them into his 
kingdom. As a result, his activities would have had a definite impact on the northern Free 
State at the time.   

   

Figure 18 
 
King Mzilikazi of the Matabele. This illustration was 
made by Captain Cornwallis Harris in c. 1838 
(www.sahistory.org.za). 
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The Early Colonial Period 

The early Colonial Period within the study area and surroundings was characterised by the arrival of newcomers to the 
Transoraniga. The first arrivals were the Griqua followed by white Trekboers, who for the most part practiced a nomadic 
pastoralist way of life and were small in number. During the 1830s a mass migration of roughly 2 540 Afrikaner families 
(comprising approximately 12 000 individuals) from the frontier zone of the Cape Colony to the interior of Southern 
Africa took place. The people who took part in this Great Trek were later to be known as Voortrekkers (Visagie, 2011). 

1804 
The Griqua were of European and Khoikhoi descent, and although they had been present on 
the Orange River for some time, they only established themselves permanently north of the 
river in 1804 when they settled near present-day Danielskuil (Reader’s Digest, 1994).  

Early 1800s 

During the early 1800s, frequent droughts forced white farmers from the Cape Colony to 
move with their livestock across the Orange River to look for better grazing. Initially, these 
Trekboers first obtained permission from the Cape authorities before departing across the 
frontier, however with time, increasing numbers of Trekboers moved across this river into 
the Transorangia (as it became known) without any prior permission (Schoeman, 1980). 

Early 1836 

The first Voortrekker party of some 70 wagons crossed over the Orange River during early 
1836. More groups followed and in terms of the surroundings of the study area, established 
themselves along the Vet River (Schoeman, 1980). Meintjies (1973) mentions that a 
Voortrekker party under Hendrik Potgieter arrived along the Vet River during this time. The 
grazing around the Vet River was not enough for all the livestock and animals of the 
Voortrekkers, so they split into smaller groups with one group establishing itself in May 1836 
at Blaaudrift, on the Zand River. This farm is located within the study area. Apart from this 
historic event, the closest known tangible evidence for the Voortrekkers to the study area 
was a fort which they built on the northern bank of the Zand River on the farm Du Preez 
Leger. The farm Du Preez Leger is located 1.7 km east of the present study area. 

1837 - 1843 

In 1841 the town of Winburg was established on the banks of the Vet river. After the 
annexation of Natal by the British in 1843 and the subsequent dissolution of the Voortrekker 
Republic of Natalia, Winburg became the capital of the Voortrekkers in what is today known 
as the Free State (Erasmus, 2004). Winburg is located 34 km south-east of the study area. 

On 10 October 1968, an extensive Voortrekker Monument was opened near Winburg 
(www.artefacts.co.za). 

 

Figure 19 – Depiction of an oxwagon crossing a river during the Great Trek (Reader’s Digest, 1994:116). 
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The Mid to Late Nineteenth Century 

3 February 1848 

The Orange River Sovereignty was proclaimed over the Transorangia by Great Britain and 
had its capital at the newly established town of Bloemfontein (www.wikipedia.org).  

The sovereignty came about after one-sided agreements that favoured the British 
Government had been reached between Great Britain on the one hand and King Moshesh of 
the Basotho and Adam Kok III of the Griqua on the other.  

Those Voortrekkers present in the Transorangia were completely by-passed by these 
agreements, which led to serious dismay and disappointment amongst them. In terms of the 
surroundings of the study area, the response of the Voortrekkers was to force the British 
magistrate at Winburg, one Thomas Biddulph, out of town and proclaim the Republic of 
Winburg (Reader’s Digest, 1994).     

16 January 1852 

On 16 January 1852 the Sand River Convention was signed between the British Government 
and the Transvaal Boers. The British Government was represented by British Assistant 
Commissioners W.S. Hogge and C.M. Owen, whereas the Transvaal Boers were under the 
leadership of the Voortrekker hero of Blood/Ncome River, General Andries Pretorius.  

This convention formally recognised the existence and independence of the Boer Republic 
north of the Vaal River by the British Government. As a result, this agreement allowed for 
the creation of a Boer Republic, namely the Zuid-Afrikaansche Republiek (South African 
Republic) (Oberholster, 1972). The Zuid-Afrikaansche Republiek remained in existence until 
the end of the South African War in 1902. 

The site where the signing of the convention took place, was declared a monument and for 
many years was marked by a stone cairn and plaque (Oberholster, 1972). The present 
condition of the monument is not known. 

The site is located near the bridge where the N1 highway passes over the Sand River, and is 
located approximately 29 km east of the present study area.  

23 February 1854 

The Orange River Convention was signed by representatives of Great Britain and the Boers, 
and resulted in the proclamation of the Boer Republic of the Orange Free State. The 
convention was signed at Bloemfontein (www.wikipedia.org).  

As with the proclamation of the Soverignty, the Orange River Convention was again one-
sided and did not obtain the blessing or inputs of all the major role-players in the Free State. 
While the Voortrekkers were excluded in 1848, the signing of the Orange River Convention 
in 1854 did the same to the Basotho and Griqua.   

For the next 48 years, the study area fell within the boundaries of the Boer Republic of the 
Orange Free State. 

Incidentally, the Orange River Convention is sometimes referred to as the Bloemfontein 
Convention. 

1872 

The town of Ventersburg was laid out on the farm Kromfontein in 1872. Kromfontein had 
originally belonged to one of the early Voortrekker leaders, namely Field-Cornet P.A. Venter. 
After his death in 1857, his son B.G. Venter allowed church services to be held in his father’s 
homestead. The second Gereformeerde (Dopper) church north of the Orange River was also 
established at Kromfontein in 1859.  

The use of the farm for church services led to the establishment of a town. The new town 
was named after Field-Cornet P.A. Venter, and formal proclamation for Ventersburg took 
place in 1876 (Erasmus, 2004).  

Ventersburg is located 37.23 km east of the present study boundaries.  
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1890 

Erasmus (2004) states that two American engineers were responsible for the original survey 
of sections of the proposed railway line between Bloemfontein and Johannesburg. On the 
farm Merriespruit they chiselled the name ‘Virginia’ on a boulder, presumably in honour of 
the American State of Virginia. When the railway line was built a few years later, the nearby 
railway siding was named Virginia and some years later, in 1954, the town of Virginia was 
also established. 

The Virginia railway siding is located 13.5 km east of the present study area. The exact 
position of the chiselled boulder, if it still exists today, is not presently known.  

Early 1890s 

The railway line between Bloemfontein and Johannesburg was built during the early 1890s, 
and eventually reached Johannesburg during September 1891 and Pretoria in January 1892 
(Schoeman, 1980). In terms of the study area, this railway line passed to its east and in this 
area was built from Smaldeel (present day Theunissen) to Theron, Welgelegen and Virginia. 

9 November 1892 – 
1899 

 

The Driekopjes Diamond Mining Company was registered. One of the founding directors of 
the company was the man who would become synonymous with South African diamond 
mining and diamonds, Sir Thomas Major Cullinan.  

The “Driekopjes” in the name of the company referred to a farm of that name north-west of 
Kroonstad, where diamond mining was taking place. In June 1894 the Driekopjes Diamond 
Mining Company also acquired an interest in the farm Welgegund from the Van Rensburg 
Diamond Mining Syndicate. The farm Welgegund was located within the study area, and is 
presently known as the farm Driekoppies 422. No information could be found on this 
syndicate. However, the fact that the Driekopjes Company acquired an interest from the Van 
Rensburg syndicate, suggests that diamond prospecting and possibly mining activities had 
taken place within the study area before this transfer took place.  

A large number of diamonds were subsequently recovered from Welgegund. However all 
mining activities came to a halt with the South African War (1899 – 1902) (Helme, 1974). 

Mid 1890s 

During the mid 1890s two men arrived on the farm Aandenk to undertake prospecting work. 
Alexander Edward King Donaldson was a prospector and his associate Herbert Hinds an 
engineer. They excavated an 18-meter-deep shaft and took samples from their excavations 
for further testing and analysis. On their return journey to England, both men died when 
their ship, the Drummond Castle, wrecked at Ushant off France, and with it the samples they 
had brought from the Free State (www.sahra.org.za) (Felstar Publishers, 1968). 

The activities of these two men laid the foundation for the discovery and development of 
the Free State Goldfields. The farm Aandenk is located immediately south of Allanridge 
today, some 35 km north by north-west of the present study area. 

1899 
The town of Odendaalsrust was officially established in 1899 when the Dutch Reformed 
Church chose the farm Kalkkuil for its new parish. The town was proclaimed a municipality 
in 1912. At the time, it only had about 40 houses, three shops and a hotel (Mayhew, 1982). 

The South African War (1899 – 1902) 

The South African War was fought between the Boer Republics of the Transvaal and Free State on the one side and 
Great Britain on the other, but is referred to as the South African War as the victims and participants of the war were 
not excluded to Britain or Boer alone.  

As will be discussed in more detail below, the march of Lord Roberts from Bloemfontein to Pretoria in May and June 
1900 was especially significant in terms of the study area. In particular, the so-called Battle of Zand River (7 – 10 May 
1900) was fought very close to the study area, with at least the movement of troops during the battle taking place 
across the study area.    
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13 March 1900 –  
6 May 1900 

Bloemfontein, the capital of the Boer Republic of the Orange Free, was occupied by the 
British Army under Lord Roberts on 13 March 1900. The Boer Republic of the Orange Free 
State was renamed the Orange River Colony.  

With the Republican forces of the Transvaal and Free State retreating northwards from 
Bloemfontein, Lord Roberts’s eyes drifted further north, where the greatest prize of the war 
lay waiting, Pretoria. Lord Roberts and his staff strongly believed that once the capital of the 
Zuid-Afrikaansche Republiek fell, the war would be over.  

However, the success of the British Army required all focus on the immediate front, as the 
land between Bloemfontein and Pretoria was bisected by a myriad of rivers, dongas and hills, 
all strategically significant obstacles from where the Boer forces could implement a solid 
defence. The Boer forces standing between Lord Roberts and Transvaal capital were 
estimated by British Intelligence to comprise two main groups namely a force of between 5 
000 to 6 000 burghers with 18 guns under General Louis Botha and a similarly large force in 
the surroundings of Kroonstad (Maurice & Grant, 1906). 

After departing from Bloemfontein, Lord Roberts’s force was involved in a couple of 
successful actions on their way to Pretoria, including Brandfort (3 May 1900) and Vet River 
(4 - 6 May 1900). With the successful conclusion of the battle of Vet River, Lord Robers and 
almost his entire army crossed over the river successfully, and by the evening of 6 May 1900 
bivouacked at the small railway siding known as Smaldeel. The town of Theunissen is located 
here today and is roughly 12 km south of the present study area (Maurice & Grant, 1906).  

A short distance to the north lay the next, and far more daunting, obstacle on Lord Roberts’s 
march to Pretoria, the Zand (or Sand) River. It was here, at this river, that General Louis 
Botha, the commanders-in chief of the Transvaal republican forces, was determined to halt 
Lord Roberts’s march on Pretoria.   

      

Figure 20 – Lord Frederick Sleigh Roberts (left) and General Louis Botha (right). These two officers commanded the 
opposing forces at the Battle of Zand River (Changuion, 2001:77 & 117). 
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7 – 10 May 1900 

On 7 May 1900 a reconnaissance of the Zand River by General Edward Hutton indicated that 
the northern bank of the river was held by a force of roughly 6 000 Boers supported by two 
heavy and eight light pieces of artillery. These estimates provided by General Hutton allowed 
Lord Robers to draw up a battle plan (Maurice & Grant, 1906). 

On the 9th of May 1900, Lord Roberts moved his army forward and established his 
headquarters at the Welgelegen Station, roughly 6 km east of the study area. The movement 
of the British Army under Lord Roberts from a position a short distance south of the study 
area at Smaldeel to a position a short distance east of it, suggests that the main component 
of Lord Roberts’s force followed the railway line and in this way skirted around the study 
area. However, in view of the closeness of this railway line to the present study area, sections 
of his force would almost certainly have crossed over the study area as well. 

Lord Roberts’s battle plan focussed on securing significant drifts that provides safe crossing 
of his infantry over the Zand River, and especially so Junction Drift (23.5 km east of the study 
area), Merriespruit (16.6 km east of the study area), Du Preez Leger Drift (located within the 
study area where the bridge on the road between Theunissen and Welkom crosses the river) 
and De Klerks Kraal Drift (940 m west of the present study area). For the purposes of this 
discussion, the events associated with the latter two of these drifts will be discussed in more 
detail below. 

On the morning of 9 May 1900, Lieutenant-Colonel Thomas William Porter with the 1s 
Cavalry Brigade departed from Smaldeel to reconnoitre the two drifts at Du Preez Leger and 
De Klerks Kraal. They were assisted in this task by Major-General J.B.B. Dickson with the 4th 
Cavalry Brigade. Meanwhile, at 11 am, Major-General John French with his advance guard 
reached Kalkoenkrans, a section of which farm is located within the present study area. At 
Kalkoenrkans, French received word from the reconnaissance units on the river that the Du 
Preez Leger Drift was not held by the enemy. Seizing the opportunity to outflank the Boer 
positions, French immediately ordered a squadron of the Scots Greys forward to take 
possession of the drift, and ordered the remainder of the 1st Cavalry Brigade to follow and 
assist in this task. The 4th Cavalry Brigade was left at Kalkoenkrans in support. By 15h30 that 
afternoon the Du Preez Leger Drift was occupied by the British force, with the De Klerks Kraal 
Drift was taken shortly thereafter. Incidentally, the other significant drifts on the river had 
also been taken with similar ease. 

On the morning of 10 May 1900, Lord Roberts’s army advanced on the river. On its left flank 
(and the side closest to the study area) General French with the 1st Cavalry Brigade, the 4th 
Cavalry Brigade as well as Hutton’s Mounted Infantry, crossed over the Du Preez Leger Drift 
from where they moved in a north-eastern direction. 

On the left centre of the front, the 3rd Cavalry Brigade and Henry’s Mounted Infantry crossed 
over the drift at the railway line in proximity to present-day Virginia, some 16.6 km to the 
east of the study area. The northern bank was occupied by 8 am that same morning. 

The crossing of the drifts further to the east was achieved with more difficulty, but the 
northern banks were also occupied a mere half an hour after the crossing over the 
Merriespruit Drift near the railway line.  

This meant that Lord Roberts’s front comprising cavalry and mounted infantry units had 
successfully crossed over the Zand River early on the morning of 10 May 1900, without 
meeting any significant resistance. However, the fortunes of war were about to change for 
Lord Roberts.  

A patrol sent out by General French ran into a large Boer force of between 2 000 and 3 000 
burghers moving down onto the centre of Lord Roberts’s front at the Virginia Station. French 
ordered an attack by one squadron each from the 6th Inniskilling Dragoons, Scots Greys and 
Australian Horse and two troops from the 6th Dragoon Guards (Carabiniers). Their attack was 
focussed on the centre of the advancing Boer force on a ridge located on the farm Vredes 
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Verdrag. This farm is situated some 21.3 km north-east of the present study area and as a 
result this part of the battle will not be discussed in any detail. Suffice to say that the battle 
raged for some time and the outcome was not at all clear until 14h00 that afternoon when 
the Boers abandoned the field of battle, allowing the British to occupy the ridge and proceed 
forward (Maurice & Grant, 1906). 

Further battles and actions took place to the east, near Junction Drift. However, by the 
afternoon of 10 May 1900, all the drifts had been successfully cleared and occupied to allow 
for the crossing of the Zand River by Lord Roberts’s infantry (Maurice & Grant, 1906).  

 

Figure 21 – Lord Roberts’s infantry crossing the Zand River at the conclusion of the Battle of Zand River. This 
photograph was in all likelihood taken during the afternoon of 10 May 1900, after all the significant drifts across the 
river had been cleared by the cavalry and other units. The crossing and surrounding landscape are monitored by an 

observation balloon (see top right). It is not possible to identify the exact drift where this crossing took place, although 
the remnants of a bridge foundation structure can be seen in the river bed (Raath, 2007:351). 
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After the fall of Pretoria on 5 June 1900 and the subsequent battles of Diamond Hill (11-12 
June 1900) and Bergendal (21-27 August 1900), the Boer generals decided that the only way 
to proceed with the war would be the implementation of a completely different strategy, a 
strategy based on mobility by using smaller commandos to attack and harass the British on 
all fronts in what was to become known as guerrilla warfare. This style of warfare had 
significant successes, and extended the war for nearly another two years. However, these 
successes also came with significant losses as the war increasingly dragged the civilian 
population of the Boer Republics into the carnage of war.  

No skirmishes or battles associated with the guerrilla war are known from within the study 
area or its immediate surroundings. This said, the study area and surroundings, as with 
almost the entire South Africa, experienced the effects of guerrilla warfare.  

In retaliation to the new form of warfare, the British High Command devised a strategy of 
building extensive blockhouse lines across the country as a way of hindering the mobility of 
the Boer commandoes. By December 1900, points along the railway line north of 
Bloemfontein had been fortified with hastily constructed trenches shaded by roofs and 
defended by razor wire. The closest of these defensive works to the present study area was 
at Virginia, 13.5 km to the east. Shortly thereafter, a number of key positions along the 
railway line north of Bloemfontein were significantly strengthened with the construction of 
multi-storey blockhouses. At Virginia, for example, a double storey stone blockhouse as well 
as one corrugated iron blockhouse were built (Hattingh & Wessels, 1997).  

Lord Kitchener, in particular, also implemented a strategy that was to become known as 
scorched earth whereby the Boer farms were burnt to the ground and the civilian population 
(both white and black) remaining on these farms forced into concentration camps. No details 
regarding the destruction of farms from within the study area are presently known. However, 
the destruction of farms during the guerrilla phase of the war would certainly have taken 
place within the study area as well. 

While no concentration camps existed within the study area, a surprising large number of 
such camps were located in the surroundings of the study area. Black concentration camps 
were located at Smaldeel, Virginia, Welgelegen and Winburg (Warwick, 1983). Of these, 
Welgelegen is the closest at a distance of 6 km east of the present study area. The closest 
white concentration camp to the study area was at Winburg, roughly 34 km south-east of 
the study area (www.angloboerwar.com).  

Untold hardship ensued in these concentration camps, and many women and children died 
as a result of exposure, inadequate nutrition and poor medical facilities. These camps 
resulted in the deaths of 27 926 white and 14 154 black people (www.sahistory.org.za). 

Figure 22 – Two of the British officers at the 
Battle of the Zand River who were closely 
associated with the events within the study 
area, namely the occupation of the Du Preez 
Leger Drift on 9 May 1900 as well as the 
crossing of the drift on the morning of 10 
May 1900. General John French (left) 
(Changuion, 2001:77) and Colonel Thomas 
William Porter (www.nzetc.victoria.ac.nz). 
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The Early Twentieth Century (1902 – 1913) 

October 1902 – 
November 1904 

In October 1902, some months after the end of the South African War, the name of the 
Driekopjes Diamond Mining Company was changed to the New Driekopjes Diamond Mining 
Company, which still had Thomas Major Cullinan as one of its directors.  

Although work at the Driekopjes Mine north-west of Kroonstad resumed on a small scale 
during 1903 (in all likelihood work at Welgegund also continued), all work at the mine was 
permanently halted by November 1904. This was due to disappointing yields and as a result 
the company was liquidated shortly thereafter (Helme, 1974).       

  

Figure 23 – Sir Thomas Major Cullinan was one of the founding directors of the Driekopjes Diamond Mining Company, 
which acquired an interest in the farm Welgegund in 1894. In the historic photograph on the left he is shown shortly 
after the discovery of the Cullinan diamond (which is held by F. Wells) at the Premier Diamond Mining Company, of 

which he was the chairman. The photograph on the right depicts Cullinan in 1929 (Helme, 1974: 75 & 146). 

1904 

After the South African War, renewed efforts were made to carry out gold prospecting work 
in the area.  

In 1904, a prospector named Archibald Megson arrived on the farm Aandenk, and the farmer 
showed him the trench where Alexander Edward King Donaldson and Herbert Hinds had 
looked for gold. It had been more than a decade since these two pioneers had prospected 
the same farm. 

Megson opened up the old trench and continued with the excavations. At a depth of 30 
meters, he found indications of gold and took a number of samples.  

Megson returned to Johannesburg with his samples and attempted to gain the interest of 
various mining houses and investors on the rand. However, with the rapid development and 
expansion of the Witwatersrand gold mining industry attracting all of the attention, no one 
seemed interested in possible gold discoveries so far away from Johannesburg 
(www.sahra.org.za). 
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Figure 24 – Archibald Megson standing in the prospecting trench on the farm Aandenk (Felstar Publications, 1968). 

August 1907 

In August 1907, the town of Theunissen was proclaimed. This proclamation followed on a 
petition by farmers living in proximity to Smaldeel Siding. The town was named in honour of 
Commandant Helgaardt Theunissen, who led the petition and had also been the leader of 
the local commando during the South African War. The town of Theunissen became a 
municipality in 1912 (Erasmus, 2004). Theunissen is located 2.5 km from the study area. 

1910 

At the time, the Driekoppies Diamond Mine at Welgegund comprised 50 claims (Johnson, 
1910). Although no detailed information on these syndicates and companies could be 
obtained, it would appear that by this time the farm was prospected and mined by at least 
the Magnus Diamond Syndicate Limited as well as the Triumph Diamond Mining Company 
Limited. Based on this information, it would appear that the Magnus and Triumph entities in 
all likelihood took over at Welgegund after the liquidation of the New Driekopjes Mining 
Company in 1904.   

25 November 1911 

The Drie Koppie Diamond Mine Limited was formed on 25 November 1911 by W.G. Griffiths 
to acquire from the Magnus Diamond Syndicate Limited and the Triumph Diamond Mining 
Company Limited the farm Welgegund in the Winburg District (The Mining Manual and 
Mining Year Book, 1914). The later history of the diamond mine and mining activities at 
Welgegund could not be revealed by way of the desktop study. However, based on the 
remains of the mine property observed during the field, it would appear that a diamond mine 
was operated here into the relatively recent past. 



62 

 

 

PGS Heritage 

The Boer Rebellion (1914 – 1918) 

At the end of the South African War (1899 – 1902), the Transvaal and Orange Free State republics lost their 
independence to the British Empire. In 1910, the Union of South Africa was established consisting of the Cape Colony, 
Natal, the Transvaal Colony and the Orange River Colony. General Louis Botha was appointed the Union’s first prime 
minister and believed that South Africa’s future would be best served as part of the British Commonwealth. In 1914, 
the South African government under General Louis Botha decided to assist Great Britain in its war with Germany. A 
number of Boer leaders were not happy about this turn of events, and when General Koos de la Rey was killed at a 
roadblock in Johannesburg, emotions reached a boiling point and rebellion broke out across the former Boer republics. 
This rebellion saw more than 11 000 Boer men under the leadership of some of the former Boer War generals such as 
De Wet, Maritz, Kemp and Beyers rebelling against the South African government and its armed forces under the 
leadership of former Boer War generals Louis Botha and Jan Smuts.  

16 November 1914 

In terms of the study area, the most notable event relating to the Boer Rebellion was the 
battle that occurred between the commando of General De Wet and the Government forces 
under the command of Colonel Enslin at the Virginia railway station on 16 November 1914. 
This battle followed on the defeat of De Wet’s rebels at Mushroom Valley, south-east of 
Winburg, at the hands of General Louis Botha. De Wet and 2 000 rebels managed to escape 
from Mushroom Valley and followed the railway line north-eastwards towards the Virginia 
Station on the Zand River. De Wet wanted to cross over the railway line, and as a result, a 
fight ensued with Colonel Enslin’s forces stationed at Virginia Station. General De Wet 
suffered a number of casualties and 50 of his men were also taken prisoner. After the battle, 
De Wet and his men followed the Zand River in a western direction and crossed over the 
river into the Transvaal Colony in proximity to Hoopstad (Union of South Africa, 1916).  

The Virginia Station is located 13.5 km east of the study area, and as a result the battle would 
have taken place outside the study area boundaries. However, the movement of De Wet and 
his commando after the battle would have taken them through the present study area. 

       

Figure 25 –The hardships experienced by General C.R. de Wet during the rebellion can be seen on these photographs. 
The one on the left shows De Wet shortly after the South African War (Van Schoor, 2007) with the image on the right 

depicting the general in the Bloemfontein prison after his capture late in 1914 (Raath & Langner, 2014:119).  
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The Remainder of the Twentieth Century (1915 – Present Day) 

1929 - 1933 

Nearly 25 years after finding the first indications of gold on the farm Aandenk, Archibald 
Megson finally managed to raise the interests of possible investors in Johannesburg. In 1929, 
during a chance encounter with Joseph Freedman, Megson found a more welcoming 
response. Freedman introduced the prospector to Johannesburg attorney, Emmanuel 
Jacobson, and his friend Allan Roberts, a dental technician. Despite being interested in what 
the prospector had to say, it took almost four years before Jacobson, Roberts and Megson 
travelled to the Free State (Shorten, 1970). 

Allan Roberts, who was an amateur prospector, was able to trace a conglomerate outcrop 
all along the farm Aandenk, and incorrectly identified it as part of the Upper Witwatersrand 
series. The two friends returned to Johannesburg and formed a syndicate comprising 
themselves, F.L. Marx, Dr. E.B. Woolf, Samuel Potter and Joseph Freedman. Freedman 
represented the interests of the old prospector Archibald Megson in the syndicate (Shorten, 
1970). 

The syndicate acquired prospecting options on 31 farms in the area and the company Wit. 
Extensions Limited was established by the syndicate. On 23 October 1933, drilling 
commenced at a point roughly 80 m from Megson’s trench on the same farm Aandenk. 
However, by February 1935 the drilling work had to be halted due to a lack of funds without 
any evidence for gold-bearing reefs identified. Many years later, it was estimated that if the 
two friends had only managed to deepen the hole by another 400 feet, they would have 
become very rich men and the discoverers of the Free State goldfields. Sadly, this was not to 
be their fate. Allan Roberts died in such poverty in 1939 and his friends had to pay for his 
funeral whereas Emmanuel Jacobson had to sell all his assets to survive (Shorten, 1970). 
Today, the town of Allanridge (named after Allan Roberts) and a monument to the west of 
the road between Welkom and Bothaville are all that is left of the dreams and expectations 
of these two mining pioneers.   

 

Figure 26 – The first gold prospecting borehole in the 
Free State was sunk on the farm Aandenk between 
October 1933 and February 1935. The arrows indicate 
the positions of Allan Roberts and his wife (Felstar 
Publications, 1968:11). 
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1935 

After the failure of Wit. Extensions Limited, an agreement was reached with the Anglo-
French Exploration Company to continue prospecting work at Aandenk. However, instead of 
continuing deeper on the same borehole, the Anglo-French Exploration Company decided to 
rather deflect the borehole and no results were achieved. It was later estimated that if either 
one of these companies had deepened the borehole by only another 400 feet, payable gold 
would have been discovered (Shorten, 1970).  

The agreement between Wit. Extensions Limited and Anglo-French Exploration Company 
came to an end and the famous geologist Dr. Hans Merensky acquired an interest in Wit. 
Extensions Limited. He subsequently carried out extensive prospecting work including the 
drilling of further boreholes. However, even these more extensive attempts by Merensky to 
find the Free State goldfields also failed (Shorten, 1970). Machens (2009) indicates that when 
news broke that the famous discoverer of inter alia South Africa’s platinum reserves owned 
options in a company working on the Free State goldfields, the interest from investors and 
mining companies to this part of the Free State was further awakened.  

 

Figure 27 –The famous geologist Dr. Hans Merensky, who had his role to play in the discovery of the Free State 
goldfields (Machens, 2009). 

1 February 1937 –  

April 1939 

After failing to discover any payable gold, Merensky sold his shares in Wit. Extensions to the 
Anglo American Corporation, who on 1 February 1937 established the West Rand Investment 
Trust. The trust also carried out an extensive drilling operation. The activities and interest of 
the Anglo American Corporation in this part of the Free State attracted the interest of other 
mining houses and investment companies, and prospecting options were taken out on a 
large number of farms from this area (Shorten, 1970).   
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Despite all this interest, the first payable gold in the Free state was only identified in March 
1939 during drilling operations by the African and European Investment Company on the 
farm Uitsig at a depth of 2 701 feet (Felstar Publishers, 1968). One month later, during April 
1939, another discovery of payable gold was made on the farm St. Helena at a depth of 1 
143 feet (Shorten, 1970). 

The discoveries of payable gold at Uitsig and St. Helena created significant excitement 
amongst mining companies and investors, and increasing numbers of prospecting options 
and eventually mines were acquired and developed. The Free State gold rush had begun. 

The farm Uitsig is located 10.3 km north by north-east of the present study area with the 
farm St. Helena roughly 2.9 km to the north. 

1941 

The first gold mining lease in the Free State was granted by the government of the Union of 
South Africa for the farm St. Helena in 1941, and the St. Helena Gold Mining Company was 
established to mine and develop the property (Felstar Publishers, 1968). A number of other 
gold mining companies were also established in a relatively short spate of time, including the 
Welkom Gold Mining Company, President Steyn Gold Mining Company and the President 
Brand Gold Mining Company.     

 

Figure 28 –The first mine shaft ever sunk along the Free State goldfields, namely the No. 3 Incline Shaft at the St. 
Helena Gold Mine (Felstar Publishers, 1968:151). 

16 April 1946 

The borehole of the Blinkpoort Gold Syndicate Limited on the boundary of the farms Geduld 
and Friedenheim, reached payable gold in 1946. On 16 April 1946 it was announced that the 
gold-bearing material retrieved at a depth of 3 922 feet from this borehole assayed at an 
impressive 1 252 dwts per ton which was unique in the history of golf prospecting and mining 
in South Africa, with averages usually in the region of 250 dwts per ton. This discovery led to 
further interest in the Free State goldfields (Felstar Publishers, 1968). 

11 July 1946 –  

15 April 1947 

On 11 July 1946 an application was made by the land company of Sir Ernest Oppenhaimer’s 
Anglo American Corporation, namely the South African Township and Mining and Finance 
Corporation, for the establishment of a new town called Welkom. After some legal and 
procedural processes and debate between the township applicants and its opponents 
(including the Odendaalsrus Town Council), the application for the establishment of the town 
of Welkom was approved on 15 April 1947 (Felstar Publishers, 1968). 

William Backhouse designed the town as a garden city with a commercial centre built around 
a town square and traffic circles rather than stop streets or traffic lights. More than a million 
trees were also planted (Erasmus 2014).  
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Figure 29 –This photograph of Welkom was taken during the 1960s, roughly ten years after its establishment (Felstar 
Publications, 1968:171). 

1953 
After gold was discovered in the area, Odendaalsrus became a prominent town in the Free 
State. A railway line was built from Allanridge to Odendaalsrus in 1953 and served the two 
Freddie’s mines (Nienaber et al. 1982).  

1954 

Three of the six mines surrounding Welkom had reached production stage by 1954. These 
were the Welkom, Western Holdings and St. Helena Mines.  

During the same year, the town of Virginia was laid out on the banks of the Zand River. As 
indicated elsewhere, the name of this town was derived from the nearby railway station, 
which in turn was named this after two American engineers working on the line in 1890 had 
carved the name “Virginia” on a boulder from a nearby hill (Erasmus 2014). 

Virginia is located 13.5 km east of the present study area.   
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1981 - 1987 

Beisa Shaft (now the Beatrix West Section) was commissioned in 1981 to exploit uranium. 
The sinking of Beatrix 1 and 2 Shafts (now the Beatrix South Section) were also started at the 
time (www.sibanyegold.co.za). 

In 1984, the Beisa Uranium Mine was closed due to the low price of uranium at the time. In 
1985 the Beatrix 1 and 2 Shafts were commissioned and exploration work commenced in 
proximity to the Beisa Mine on the farm Kalkoenkrans (www.sibanyegold.co.za). 

The sinking of two sub-vertical shafts and a ventilation shaft commenced at the Beisa Mine 
in 1987. During the same year this mine was renamed the Oryx Mine 
(www.sibanyegold.co.za). 

The Beisa (Oryx) Mine is located within the study area on the farm Palmietkuil. 

6.2 Heritage Sensitivity as Revealed in the Historical and Archaeological Overview 

It is clear that the historical and archaeological overview revealed various aspects relating to the surroundings of the 

study area. While this assists with reconstructing the historical landscape, it does however provide some indication of 

the relatively limited historical significance of the study area as a whole. The following historical events and sites can 

be directly associated with the study area: 

 

 During archaeological research undertaken by the National Museum in Bloemfontein, a total of 10 Middle 

Stone Age and Later Stone Age sites were identified in association with mammal fossil bones in drainage 

gulleys along the Vet, Doring and Sand Rivers. It is important to note that this research was not focussed on 

identifying Stone Age sites without the associated presence of mammal fossil bones. The chances for finding 

more Stone Age sites along these rivers are therefore high. The prevalence of such sites along the banks of 

rivers was supported during the fieldwork when a previously unrecorded Middle Stone Age site was identified 

within the boundaries of the study area on the northern bank of the Sand River (see Site 33). 

 The historical and archaeological review has revealed that the study area is located outside of the known 

distribution of Late Iron Age stonewalled settlements as published by Maggs (1976). This observation is largely 

supported by the distribution maps of known Iron Age sites as published by Huffman (2007). This said, it is 

always still possible for Iron Age sites to be located within the study area, and especially sites associated with 

the Thabeng and Makgwareng facies. 

 In May 1836, a Voortrekker party under the leadership of Hendrik Potgieter arrived in the wider surroundings 

of the study area. Due to limited grazing the party decided to splinter into smaller groups. One of these groups 

established themselves at the present-day farm Blaauwdrift, located within the study area (Meintjies, 1976).     

 Diamond prospecting and mining activities had been undertaken on the farm Welgegund since at least the 

early 1890s. These early activities appear to have been undertaken by the Van Rensburg Diamond Mining 

Syndicate. In June 1894 an interest in the farm Welgegund was acquired by the Driekopjes Diamond Mining 

Company, a founding director of which was the famous diamond magnate Sir Thomas Major Cullinan. While 

mining activities were undertaken in earnest during the remainder of the decade, the outbreak of the South 
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African War in 1899 brought all work to a halt. After the war, mining activities continued at Welgegund. With 

time other mining companies also acquired claims on the farm, including the Magnus Diamond Mining 

Company, Triumph Diamond Mining Company, Welgegund Diamond Mining Company as well as the Drie 

Koppies Diamond Mining Company. This latter company appears to have still existed by 1931. The farm 

Welgegund was located within the study area, and is presently known as the farm Driekoppies 422.     

 The South African War (1899-1902) had a significant impact across the country, and also within the study area. 

During the Battle of Zand River (7 – 10 May 1900), the most significant drifts across the river were earmarked 

for attention by Lord Robers in his attack, including the Du Preez Leger Drift as well as De Klerks Kraal Drift. 

While the latter drift is located outside of the study area, the available land deed information has revealed 

that the farms Blaauwdrift and Adamson’s Vley located within the present study area, were subdivided from 

the farm Du Preez Leger after the war. It is evident that at the time of the battle, the drift located within the 

study area on the farm Blaauwdrift, was in fact located on the farm Du Preez Leger. This means that the actions 

and events associated with this drift during the battle, would have taken place within the study area.  

 During the Boer Rebellion (1914 -1915) a battle took place between the commando of General De Wet and 

government forces under Colonel Enslin at the Virginia railway station on 16 November 1914. While this battle 

was located some distance east of the study area, it is important to note that after the battle De Wet and his 

commando followed the Zand River in a westerly direction towards Hoopstad, and as a result crossed through 

the study area. 

 In March and April 1939 and 16 April 1946 significant discoveries of payable gold were made during 

prospecting drilling operations on the farms Uitsig, St. Helena and Geduld. These discoveries led to the rapid 

development of the Free State goldfields which significantly changed the entire landscape, including the 

present study area. 

 In 1981 the Beisa Shaft was commissioned. This shaft is located within in the study area, and is where the 

Beatrix 4 Shaft is still located today. 
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7. KNOWN HERITAGE RESOURCES FROM WITHIN THE STUDY AREA  

A number of different techniques were used to identify known heritage resources from within the study area. These 

are discussed individually below.  

7.1 Examination of Archival and Historic Maps 

Maps obtained from the Directorate: Surveys and Mapping in Cape Town were used to compile a historic layering of 

the study area and at the same time also to provide augmentative information to the identified heritage sites. Overlays 

were made on Google Earth. This allowed for the recording of GPS coordinates for each depicted feature and also to 

assess the position of these map features in relation to heritage sites identified during the present study.    

 

7.1.1 First Edition of the 2826BA Topographical Sheet  

 

In this section the First Edition of the 2826BA Topographical Sheet will be discussed. This map sheet was based on 

aerial photography carried out in 1944, was surveyed in 1945 and drawn in the Trigonometrical Survey Office in 1945. 

The sheet was printed in 1945 by the Government Printer of the Union of South Africa. 

 

As the study area extends over a significant portion of land, the discussion that follows will be done on a section by 

section basis. Furthermore, it is worth noting that as this map sheet was surveyed in 1945, any buildings or features 

depicted on it which still exists today will be at least 71 years old.  

 

7.1.1.1 Potential Heritage Sites depicted on the First Edition Map for Section 1  

 

The First Edition of the 2826BA Topographical Sheet depicts a total of seven huts, four building clusters, an old ruin, 

two bridges, a cattle kraal and two cemeteries within Section 1.  

 

Table 3- List of features depicted on the First Edition Map for Section 1 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 1 Building S 28.092768 

E 26.734639 

A cluster of buildings is depicted here. It seems likely 
that this cluster represents the farmstead for the farm 
Adamson’s Vley. 

Feature 2 Cemetery S 28.093705 

E 26.732321 

A cemetery is depicted here. During the fieldwork, an 
historic cemetery comprising 37 graves was identified 
here. See Site 37. 

Feature 3 Hut S 28.098112 

E 26.738170 

A single hut is depicted here. 
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Feature 4 Hut S 28.099021 

E 26.738355 

A single hut is depicted here. 

Feature 5 Hut S 28.100302 

E 26.738953 

A single hut is depicted here. 

Feature 6 Hut S 28.106835 

E 26.726901 

A single hut is depicted here. 

Feature 7 Hut S 28.108346 

E 26.727508 

A single hut is depicted here. 

Feature 8 Ruin S 28.111435 

E 26.719133 

An old ruin is depicted here. 

Feature 9 Hut S 28.113614 

E 26.719164 

A single hut is depicted here. 

Feature 10 Building S 28.112944 

E 26.727216 

A cluster of buildings is depicted here.  

Feature 11 Bridge S 28.112916 

E 26.732233 

A possible drift over the Zand River is depicted here. 

Feature 12 Building S 28.120587 

E 26.722841 

A cluster of buildings is depicted here. During the 
fieldwork, two buildings were identified here (see Sites 40 
and 41)   

Feature 13 Building S 28.115985 

E 26.716711 

A cluster of buildings is depicted here.  

Feature 14 Kraal S 28.116324 

E 26.715960 

A cattle kraal is depicted here. 

Feature 15 Hut  S 28.117306 

E 26.714507 

A single hut is depicted here. 

Feature 101 Cemetery S 28.098191 

E 26.741399 

A cemetery is depicted here. 

Feature 102 Bridge S 28.117548 

E 26.719603 

A bridge is depicted here. This bridge appears to be the 
concrete low water bridge that was identified in the field 
(see Site 38).   

 
 
Please refer to the next page for a section of the 2826BA Topographical Sheet depicting this Section 1.  
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Figure 30 – Detailed view of Section 1 as depicted on the First Edition of the 2826BA Topographical Sheet. The 
features discussed in the text are marked. 
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7.1.1.2 Potential Heritage Sites depicted on the First Edition Map for Section 2  

 

The First Edition of the 2826BA Sheet depicts a total of 13 huts, four building clusters and cattle kraal on Section 2.  

 

Table 4- List of features depicted on the First Edition Map for Section 2 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 16 Building S 28.145410 

E 26.733872 

A cluster of buildings is depicted here.  

Feature 17 Kraal S 28.160358 

E 26.738236 

A cattle kraal is depicted here. 

Feature 18 Hut S 28.161464 

E 26.738627 

A single hut is depicted here. 

Feature 19 Hut S 28.164301 

E 26.735606 

A single hut is depicted here. 

Feature 20 Hut S 28.167062 

E 26.730062 

A single hut is depicted here. 

Feature 21 Hut S 28.167343 

E 26.734004 

A single hut is depicted here. 

Feature 22 Hut S 28.170620 

E 26.733312 

A single hut is depicted here. 

Feature 23 Hut S 28.175634 

E 26.734129 

A single hut is depicted here. 

Feature 24 Building S 28.180803 

E 26.730469 

A single building is depicted here. 

Feature 25 Huts S 28.178993 

E 26.741571 

A cluster of seven huts is depicted. These huts may be 
the staff housing at the Kalkoenkrans farmstead. 

Feature 26 Building S 28.178229 

E 26.7415390 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Kalkoenkrans. 

Feature 27 Building S 28.194477 

E 26.727305 

A cluster of buildings is depicted here.  

 

Please refer to the next page for depiction of Section 2 on the 2826BA Topographical Sheet.  
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Figure 31 – Detailed view of Section 2 as depicted on the First Edition of the 2826BA Topographical Sheet. The 
features discussed in the text are marked. 
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7.1.1.3 Potential Heritage Sites depicted on the First Edition Map for Section 3 

 

The First Edition of the 2826BA Topographical Sheet depicts a total of fifteen huts, six buildings and one building cluster 

as well as two cattle kraals on Section 3. 

 

Table 5- List of features depicted on the First Edition Map for Section 3 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 28 Hut S 28.198006 

E 26.665681 

A single hut is depicted here. 

Feature 29 Hut S 28.197550 

E 26.667061 

A single hut is depicted here. 

Feature 30 Building S 28.202430 

E 26.669582 

A building is depicted here. It seems likely that this 
building represents the farmstead for the farm 
Damplaats. 

Feature 31 Kraal S 28.205585 

E 26.668084 

A cattle kraal is depicted here. 

Feature 32 Building S 28.210294 

E 26.721340 

A single building is depicted here. 

Feature 33 Hut S 28.214558 

E 26.717974 

A single hut is depicted here. 

Feature 34 Hut S 28.218728 

E 26.716487 

A single hut is depicted here. 

Feature 35 Hut S 28.224067 

E 26.715416 

A single hut is depicted here. 

Feature 36 Hut S 28.224803 

E 26.718665 

A single hut is depicted here. 

Feature 37 Hut S 28.226275 

E 26.718271 

A single hut is depicted here. 

Feature 38 Hut S 28.222985 

E 26.747141 

A single hut is depicted here. 

Feature 39 Building S 28.222715 

E 26.748116 

A single building is depicted here. During the fieldwork, a 
modified farmhouse was identified here (see Site 20). 

Feature 40 Hut S 28.243258 A single hut is depicted here. 
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E 26.686060 

Feature 41 Building S 28.246921 

E 26.684160 

A single building is depicted here. 

Feature 42 Building S 28.250046 

E 26.686012 

A single building is depicted here. 

Feature 43 Hut S 28.242104 

E 26.705535 

A single hut is depicted here. 

Feature 44 Hut S 28.241112 

E 26.706885 

A single hut is depicted here.  

Feature 45 Hut S 28.240158 

E 26.707413 

A single hut is depicted here.  

Feature 46 Hut S 28.237443 

E 26.720856 

A single hut is depicted here. 

Feature 47 Kraal S 28.238891 

E 26.717918 

A cattle kraal is depicted here. 

Feature 48 Building S 28.240114 

E 26.717941 

A building is depicted here. During the fieldwork, an old 
wagon shed was identified here (see Site 1B), with an old 
farmhouse (see Site 1A) nearby. 

Feature 49 Building S 28.245588 

E 26.710845 

A cluster of buildings is depicted here. It seems likely that 
this cluster of buildings represents the farmstead for the 
farm Boschluis Spruit. During the fieldwork, the remains 
of a historic farmstead was identified here (see Site 44). 

 

Please refer to the next two pages for components of Section 3 as depicted on the First Edition of the 2826BA 

Topographical Map.  
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Figure 32 – Detailed view of a component of Section 3 as depicted on the First Edition of the 2826BA Topographical 
Sheet. The features discussed in the text are marked. 
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Figure 33 – Detailed view of a component of Section 3 as depicted on the First Edition of the 2826BA Topographical 
Sheet. The features discussed in the text are marked. 
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7.1.2 First Edition of the 2826BC Topographical Sheet  

 

In this section the First Edition of the 2826BC Topographical Sheet will be discussed. This map sheet was based on 

aerial photography carried out in 1947, was surveyed in 1947 and drawn in the Trigonometrical Survey Office in 1951. 

The sheet was printed in 1951 by the Government Printer of the Union of South Africa. 

 

As the study area extends over a significant portion of land, the discussion that follows will be done on a section by 

section basis. Furthermore, it is worth noting that as this map sheet was surveyed in 1947, any buildings or features 

depicted on it which still exists today will be at least 69 years old.  

 

7.1.2.1 Potential Heritage Sites depicted on the First Edition Map for Section 4  

 

The First Edition of the 2826BC Topographical Sheet depicts a total of sixteen huts, eight buildings on Section 4.  

 

Table 6- List of features depicted on the First Edition Map for Section 4 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 50 Building S 28.273888 

E 26.642415 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Retreat. During the fieldwork, an old 
farmstead (see Site 11) and associated structures and 
buildings were identified here.  

Feature 51 Hut S 28.270400 

E 26.646122 

A single hut is depicted here. 

Feature 52 Hut S 28.271178 

E 26.646231 

A single hut is depicted here. 

Feature 53 Hut S 28.268035 

E 26.650623 

A single hut is depicted here. 

Feature 54 Hut S 28.273323 

E 26.653182 

A single hut is depicted here. 

Feature 55 Hut S 28.276510 

E 26.653178 

A single hut is depicted here. 

Feature 56 Hut S 28.277428 

E 26.653723 

A single hut is depicted here. 

Feature 57 Building S 28.275384 

E 26.670825 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Welgegund. 
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Feature 58 Building S 28.280235 

E 26.672822 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Deeldam. 

Feature 59 Hut S 28.272606 

E 26.696802 

A cluster of huts is depicted here. 

Feature 60 Building S 28.267933 

E 26.696345 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the old 
farmstead for the farm Deeldam. During the fieldwork, 
two old sheds were identified here (see Site 42). 

Feature 61 Hut S 28.263093 

E 26.70225 

A cluster of huts is depicted here. 

Feature 62 Hut S 28.262183 

E 26.704227 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Tipten. During the fieldwork, an old wagon 
shed was identified here (see Site 43). 

Feature 63 Building S 28.256324 

E 26.683334 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Frischgewaagd. During the fieldwork, the 
ruins of an old farmstead comprising a dwelling, shed 
and swimming pool were identified here (see Site 6).  

Feature 64 Hut S 28.253606 

E 26.681279 

A single hut is depicted here. 

Feature 65 Hut S 28.254465 

E 26.680920 

A single hut is depicted here. 

Feature 66 Hut S 28.254451 

E 26.679446 

A single hut is depicted here. 

Feature 67 Building S 28.254644 

E 26.742872 

A single building is depicted here. It seems likely that this 
cluster of buildings represents the farmstead for the 
farm Middelplaas. During the fieldwork, a section of the 
foundation remains of an old farmhouse was identified 
here (see Site 24). 

Feature 68 Building S 28.271901 

E 26.741831 

A cluster of huts is depicted here. It seems likely that this 
cluster of huts may have been the staff quarters at the 
farmstead for the farm Excelsior. 

Feature 69 Huts S 28.272678 

E 26.743195 

A single building is depicted here. It seems likely that this 
building was the farmhouse for the farm Excelsior. 

Feature 70 Hut S 28.271136 

E 26.745584 

A single hut is depicted here. 
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Feature 71 Hut S 28.287915 

E 26.747206 

A single hut is depicted here. 

Feature 72 Hut S 28.288739 

E 26.747501 

A single hut is depicted here. 

Feature 73 Building S 28.290430 

E 26.743600 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Grotkau. During the fieldwork, the remains 
of a very old farmhouse (see Site 26) was identified 
where the northern building is depicted whereas a well 
preserved farmhouse (see Site 28) was identified where 
the southern building is depicted on this map. 

Feature 103 Mine S 28.274188 

E 26.675897 

The old Driekoppies Diamond Mine is located here. 
According to historic information, diamond mining had 
already taken place here during the 1890s. During the 
fieldwork, an old brick building (see Site 4) was identified 
near the mine workings. Although this building is not 
depicted on this map, it would have been associated 
with the same mine as discussed here.    

 

Please refer next page for a section of the 2829BC Topographical Sheet depicting this Section 4.  
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Figure 34 – Detailed view of Section 4 as depicted on the First Edition of the 2826BC Topographical Sheet. The features discussed in the text are marked. 
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Figure 35 – Detailed view of Section 4 as depicted on the First Edition of the 2826BC Topographical Sheet. The 
features discussed in the text are marked. 
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7.1.3 First Edition of the 2826BD Topographical Sheet  

 

In this section the First Edition of the 2826BD Topographical Sheet will be discussed. This map sheet was based on 

aerial photography carried out in 1947, was surveyed in 1947 and drawn in the Trigonometrical Survey Office in 1951. 

The sheet was printed in 1951 by the Government Printer of the Union of South Africa. 

 

As the study area extends over a significant portion of land, the discussion that follows will be done on a section by 

section basis. Furthermore, it is worth noting that as this map sheet was surveyed in 1947, any buildings or features 

depicted on it which still exists today will be at least 69 years old.  

 

7.1.3.1 Potential Heritage Sites depicted on the First Edition Map for Section 5  

 

The First Edition of the 2826BD Topographical Sheet depicts a total of six huts (in two different localities) as well as a 

cluster of the buildings on Section 5.  

 

Table 7- List of features depicted on the First Edition Map for Section 5 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 74 Huts S 28.280181 

E 26.754013 

A cluster of five huts is depicted here. 

Feature 75 Hut S 28.281107 

E 26.753136 

A single hut is depicted here. 

Feature 76 Building S 28.285114 

E 26.756337 

A cluster of buildings is depicted here. It seems likely 
that this cluster of buildings represents the farmstead 
for the farm Goedemoed. 

 

Please refer next page for a section of the 2826BD Topographical Sheet depicting this Section 5.  
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Figure 36 – Detailed view of Section 5 as depicted on the First Edition of the 2826BD Topographical Sheet. The 
features discussed in the text are marked. 
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7.2 Examination of Google Earth Satellite Imagery 

An aerial scan was carried out of the study area as depicted on Google Earth satellite images to compare and verify 

the presence of potential heritage sites, and specifically built structures. As the assessment of especially the First 

Editions of the 2826BA, 2826BC and 2826BD Topographical Sheets has yielded such a large number of potential sites, 

the decision was made to focus the Google Earth work solely on identifying abandoned sites and structures which are 

not yet depicted on any of these First Edition maps. In this way, unnecessary duplication can be avoided. 

 

As the study area extends over a significant land portion, the discussion below will be done on a section by section 

basis.  

 

7.2.1  Potential Heritage Sites depicted on Google Earth for the Section 1  

 

The Google Earth imagery depicts two possible cemeteries, a livestock enclosure as well as three unidentified 

structures.  

 

Table 8- List of features depicted on Google Earth for Section 1 

FEATURE NUMBER FEATURE 
TYPE 

COORDINATES COMMENTS 

Google Earth Site 1 Cemetery S 28.429115 

E 26.693726 

An extensive cemetery associated with Masilo is located 
here. 

Feature 78 Structure S 28.089015 

E 26.734738 

A livestock enclosure is located here. It is not clear 
whether this enclosure is an old stone-built one, or more 
recent.  

Feature 79 Cemetery S 28.097394 

E 26.740139 

A row of mounds is depicted here. It could possibly be a 
cemetery. 

Feature 80 Structure S 28.120667 

E 26.719658 

An unidentified structure is located here. 

Feature 81 Structure S 28.122340 

E 26.723498 

An unidentified structure is located here. 

Feature 82 Structure S 28.124384 

E 26.727975 

An unidentified structure is located here. 
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Figure 39 – Section 1 as depicted in the Google Earth. The structures are in brown and the cemeteries in green. 
 

7.2.2  Potential Heritage Sites depicted on Google Earth for Section 2 

 

The Google Earth imagery depicts five structures and one possible cemetery.  

 

Table 9 - List of features depicted on Google Earth for Section 2 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 83 Structure S 28.150607 

E 26.741977 

Two rectangular structures are located here. 
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Feature 84 Structure S 28.157665 

E 26.729306 

What appears to be a structure is located here. It is 
possible that this an agricultural structure from the 
recent past.  

Feature 85 Structure S 28.158586 

E 26.725348 

An oval structure is depicted here. It could possibly be a 
grave. 

Feature 86 Structure S 28.160643 

E 26.722634 

What appears to be a structure is located here. 

Feature 87 Structure S 28.181154 

E 26.754124 

An unidentified structure is located here.  

Feature 88 Structure S 28.184779 

E 26.750970 

A cluster of foundation structures is located here. 

 

 

 

 

Figure 40 – Section 2 as depicted in the Google Earth. The structures are in brown and the cemeteries in green. 
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7.2.3  Potential Heritage Sites depicted on Google Earth for Section 3 

 

The Google Earth imagery depicts four rectangular structures on this Section 3. 

 

Table 10- List of features depicted on Google Earth for Section 3 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 89 Structures S 28.209299 

E 26.721041 

Foundation structures are located here. 

Feature 90 Structures S 28.232620 

E 26.695971 

Foundation structures are located here. 

Feature 91 Structures S 28.236241 

E 26.677720 

Foundation structures are located here. 

Feature 92 Structures S 28.246637 

E 26.687248 

Foundation structures are located here. 

 

 

 

Figure 41 – Section 3 as depicted in the Google Earth. The structures are in brown and the cemeteries in green. 
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7.2.4  Potential Heritage Sites depicted on Google Earth for Section 4  

 

The Google Earth imagery depicts four rectangular structures on this Section 4.  

 

Table 11- List of features depicted on Google Earth for Section 4 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 93 Structure S 28.260805 

E 26.704491 

A rectangular structure is depicted here. It could possibly 
be a grave. 

Feature 94 Structure S 28.280068 

E 26.672854 

A rectangular structure is depicted here. 

Feature 95 Structure S 28.279873 

E 26.671638 

A rectangular structure is depicted here. 

Feature 96 Structure S 28.281023 

E 26.671990 

A rectangular structure is depicted here. 

 

 

 

Figure 42 – Section 4 as depicted in the Google Earth. The structures are in brown and the cemeteries in green. 
 

7.2.5  Potential Heritage Sites depicted on Google Earth for Section 5  

 

The Google Earth imagery depicts four localities on this Section 5 where rectangular structures could be identified.  

 

Table 12- List of features depicted on Google Earth for Section 5 

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Feature 97 Structure S 28.276750 

E 26.756318 

A rectangular structure is located here. 
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Feature 98 Structure S 28.278976 

E 26.756636 

A cluster of rectangular structures is located here. 

Feature 99 Structure S 28.284940 

E 26.755168 

A cluster of rectangular structures is located here. 

Feature 100 Structure S 28.268891 

E 26.778598 

A large rectangular structure associated with other 
smaller structures are located here.  

 

 

 

 

 

Figure 43 – Section 5 as depicted in the Google Earth. The structures are in brown. 
 

 

 



93 

 

PGS Heritage 

 

 

Fi
g

u
re

 4
4

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 o

f 
si

te
s 

id
en

ti
fi

ed
 d

u
ri

n
g

 t
h

e 
a

ss
es

sm
en

t 
o

f 
G

o
o

g
le

 E
a

rt
h

 im
a

g
er

y 
w

it
h

in
 t

h
e 

n
or

th
er

n
 e

n
d

 o
f 

th
e 

st
u

d
y 

a
re

a
. 

 



94 

 

PGS Heritage 

 

 

Fi
g

u
re

 4
5

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 o

f 
si

te
s 

id
en

ti
fi

ed
 d

u
ri

n
g

 t
h

e 
a

ss
es

sm
en

t 
o

f 
G

o
o

g
le

 E
a

rt
h

 im
a

g
er

y 
w

it
h

in
 t

h
e 

so
u

th
er

n
 e

n
d

 o
f 

th
e 

st
u

d
y 

a
re

a
. 

 



95 

 

PGS Heritage 

7.3 Previous Archaeological and Heritage Research undertaken within the Study Area 

7.3.1 Previous Archaeological and Heritage Contract Studies listed in SAHRIS 

 

7.3.1.1 Previous Studies from within the Study Area 

 

As far as could be established, the South African Heritage Resources Information System (SAHRIS) contains only two 

previous studies from within the present study area.  These two reports are the Archaeological Scoping and 

Archaeological Impact Assessment for the same project.  

 

 Van der Walt, J. 2013. Archaeological Scoping Report for the Proposed Oryx Solar Energy Facility. Prepared 

for Savannah Environmental (Pty) Ltd  

 

 Van der Walt, J. 2013. Archaeological Impact Assessment for the Proposed Oryx Solar Energy Facility. 

Prepared for Savannah Environmental (Pty) Ltd  

 

The area of study for both the archaeological scoping report and archaeological impact assessment was Portion 2 of 

the farm Kalkoenkrans 225. This farm portion is located on the north-eastern end of the present study area. As a result 

of the work, three heritage sites were identified, namely two brick structures and one cemetery. All three these sites 

are located within the present study area.  

 

Table 13- List of heritage sites identified within the study area during previous archaeological and heritage studies.  

FEATURE NUMBER FEATURE TYPE COORDINATES COMMENTS 

Site 1 Structure S 28.182750 

E 26.741889 

Rectangular brick structure which is not older than 60 
years. 

Site 2 Structure S 28.186472 

E 26.740222 

Rectangular brick structure which is not older than 60 
years. 

Site 3 Cemetery S 28.185333 

E 26.736861 

A cemetery comprising more than 80 graves. 
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7.4 Palaeontological Desktop Study 

7.4.1 Introduction 

 

PGS Heritage commissioned Dr. Gideon Groenewald to undertake a desktop study, assessing the palaeontological 

sensitivity of the study area as a whole. No development footprints were available at the time of this appointment.  In 

preparing a palaeontological desktop study the potential fossiliferous rock units (groups, formations etc.) represented 

within the study area are determined from geological maps. The known fossil heritage within each rock unit is 

inventoried from the published scientific literature and previous palaeontological impact studies in the same region. 

The likely impact of the proposed development on local fossil heritage is determined on the basis of the 

palaeontological sensitivity of the rock units concerned and the nature and scale of the development itself, most 

notably the extent of fresh bedrock excavation envisaged.  

 

7.4.2 Geology of the Study Area 

 

The study area is underlain by Permian aged sandstone and shale of the Adelaide Subgroup (Pa) of the Beaufort Group 

and Jurassic aged Dolerite of the Karoo Supergroup, Quaternary aged Aeolian sand of the Gordonia Formation (Qs) 

and Tertiary aged Alluvium (Figure 47). 

 

 

Figure 47 – Geology of the study area. The site is underlain by sediments of the Adelaide Subgroup (Pa), Dolerite (Jd), 
Windblown sand (Qs) and Alluvium. 

 

7.4.2.1 Karoo Supergroup 

 

Beaufort Group, Adelaide Subgroup (Pa) 

 

The Adelaide Subgroup consists largely of coarse-grained sandstone and dark green to grey shale, with interbedded 

thin sandstone/mudstone units (Groenewald, 1996; Johnson et al, 2009). 
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Dolerite (Jd) 

 

Dolerite is a mafic intrusive igneous rock and occurs as dykes or sills in the study area.  The Jurassic aged dolerite in 

the study area is associated with the “koppies” or high-lying areas in the region as well as with rocky outcrops along 

river courses. 

 

7.4.2.2 Kalahari Group 

 

Gordonia Formation (Qs) 

 

The wind-blown sand in the study area can be ascribed to the newly named Gordonia Formation of the Kalahari Group 

and consists mainly of red coloured aeolian sand, alluvium, colluvium, spring tufa (calcareous) and sinter (siliceous), 

lake deposits, peats, pedocretes or duricrusts (calcrete, ferricrete), soils and gravel, windblown sand and calcrete 

layers (Johnson et al, 2009).  The sand can vary from fairly thick (meter scale deposits) to very thin covering of Beaufort 

Group sedimentary rocks and dolerite. 

 

7.4.2.3 Tertiary to Recent Alluvium 

 

The study area is known for the presence of Tertiary aged sediments that represent fluvial deposits along the present 

river courses and these sediments are terrestrial sediments, including diatomite (diatom deposits), spring deposits, 

pedocretes, calcareous tufa and other clacrete deposits, peats, soils and gravel that are very important in terms of our 

understanding of the Early and Late Pliocene period in this region in Southern Africa (De Ruiter et al, 2010). 

 

7.4.3 Palaeontology of the Study Area 

 

7.4.3.1 Karoo Supergroup 

 

Beaufort Group, Adelaide Subgroup (Pa) 

 

The Beaufort Group is very well known as a treasure house of Palaeontological Heritage in Southern Africa (Smith, 

1990; Rubidge (ed) 1995; Groenewald, 1996; Hancox et al, 1997; MacRae, 1999; McCarthy and Rubidge, 2005; 

Rubidge, 2005; Botha et al, 2006; Van der Walt et al, 2010; Smith et al 2012, Gastaldo et al, 2015). The Lower Beaufort 

Formation, known as the Adelaide Subgroup is still very under-studied in the Project Area although previous studies 

indicate it to be very productive in fossil assemblages not far (50km) towards the east at Winburg in South Africa where 

both the Daptocephalus and Lystrosaurus Assemblage Zones are very well represented by numerous fossil finds 

(Groenewald, 1996).  Towards the far east and south new information (Van der Walt et al, 2010, Day et al, 2013; 
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Viglietti et al, 2015, Rutherford et al, 2015, David Groenewald, Pers Comm, 2016) confirms very significant vertebrate 

and plant fossil remains.  Plant fossils are mostly associated with Glossopteris Assemblages and are well-known from 

the Lower Beaufort Group (Groenewald, 1996, 2012, Bamford, 1999 ). Trace fossils, including very significant casts of 

vertebrate burrows have been described from the Adelaide Subgroup (Groenewald, 1996, Modesto et al, 2010; David 

Groenewald, Pers Comm. 2016). 

 

Although large parts of the study area is covered in relatively thin (2m to 5m) layers of windblown sand of the so-called 

Gordonia Formation, small outcrops of Adelaide Subgroup sediments will be highly productive sites within these areas 

and must be inspected before development of infrastructure. The study area includes the notoriously difficult 

transition zone between the dominantly black marine shale deposits of the Ecca Group and the more arenaceous, 

fluvial deposits of the Beaufort Group and all information gathered during this project will make a significant 

contribution to our understanding of the contact between the Ecca and Beaufort Groups of the Karoo Supergroup. 

 

“The richness of fossil tetrapods from the Beaufort Group of South Africa has enabled biostratigraphic subdivision of 

this Permo-Triassic succession, with global applicability. Despite being the thickest of the seven biozones recognised, 

attempts at further subdivision of the Middle Permian Tapinocephalus Assemblage Zone (Abrahamskraal Formation) 

have not been successful, largely because the exact stratigraphic ranges of fossil taxa are unknown. This gap in 

knowledge has limited stratigraphic correlation of the Abrahamskraal Formation and hindered understanding of 

Middle Permian Karoo basin development. Currently, the lowermost Beaufort Group is split between an eastern and 

a western stratigraphic scheme and, because of poor outcrop and the relative paucity of fossils in the east, 

stratigraphic correlation between the two areas has been uncertain. Recent fossil discoveries of the parareptile 

Eunotosaurus africanus in the Eastern Cape and Free State provinces have extended its known geographic range in the 

east. An additional specimen from the lower Middleton Formation in the Eastern Cape has, for the first time, enabled 

the biostratigraphic correlation of this unit with the Poortjie Member of the Teekloof Formation in the west. These 

finds confirm the diachroneity of the boundary between the marine Ecca Group and the terrestrial Beaufort Group.” 

(Day et al, 2013). 

 

The Adelaide Subgroup is relatively thin (100m) in the study area and fossil assemblages include but is not restricted 

to petrified wood, tetrapod faunas of the Lystrosaurus Assemblage Zone (dicynodonts, cynodonts, therocephalians, 

procolophonids, archosaurs etc.), including rich lacustrine biotas of amphibians, fish; trace fossils including vertebrate 

burrows, coprolites.  The lower part of the Subgroup is known for examples of Diverse terrestrial and freshwater 

tetrapods of Pristerognathus to Dicynodon (now Daptocephalus) Assemblage Zones (amphibians, true reptiles, 

synapsids – especially therapsids), palaeoniscoid fish, freshwater bivalves, trace fossils (including tetrapod trackways), 

sparse to rich assemblages of vascular plants (Glossopteris Flora, including spectacular petrified logs) and insects.  The 

sequence contains some of the richest Permo-Triassic tetrapod fauna from Pangaea/Gondwana, including trace fossils 

and casts of vertebrate burrows as well as plant fossils of the Glossopteris Assemblage (MacRae, 1999). 
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Dolerite (Jd) 

 

Due to the igneous nature of dolerite, no fossils will be found in the rock units. 

 

7.4.3.2 Kalahari Group 

 

Gordonia Formation (Qs) 

 

The Gordonia Formation contains a very wide range of possible fossil remains, though these are often sparse, such as 

mammalian bones and teeth, tortoise remains, ostrich eggshells, non-marine mollusc shells, ostracods, diatoms and 

other microfossil groups, trace fossils (e.g. calcretised termitaria, rhizoliths, burrows, vertebrate tracks), freshwater 

stromatolites, plant material such as peats, foliage, wood, pollens and other micro-fossils (MacRae, 1999; Almond et 

al 2008, Groenewald et al, 2014). 

 

7.4.3.3 Tertiary to Recent Alluvium 

 

Bones and teeth of mammals (e.g. proboscideans, rhinos, bovids, horses, micromammals, early Homo (Florisbad Man 

(Homo heidelbergensis)); Cornelian and Florisian Mammal Age faunas), reptiles, fish, freshwater molluscs, petrified 

wood, trace fossils (e.g. termitaria), rhizoliths, diatom floras. Fauna is generally sparse but locally very rich. Scattered 

records with many areas being poorly studied (e.g. from ancient drainage systems).  Key examples include sites at 

Cornelia, Uitzoek, Erfkroon, Florisbad, Vlakkraal and several sites where Orange River Gravels are preserved, including 

a site close to the study area known as the Virginia Railway Cutting site, now referred to as the Matjhabeng Site (De 

Ruiter et al, 2010). 

 

Recent work revealed some significant finds of several taxa as is reported by De Ruiter and co-workers (2010) in a 

summary of their findings: 

 

“The early Pliocene is a relatively poorly understood period in southern Africa. Fossil deposits such as Langebaanweg 

(c. 5.0 Ma) and Makapansgat (c. 2.5 Ma) have each produced large and well-documented faunal assemblages, and it 

is clear that a significant turnover of fauna occurred between the early and late Pliocene respectively. However, the 

temporal separation between Langebaanweg and Makapansgat represents a significant gap in our knowledge of 

faunal composition and evolution in the Pliocene of southern Africa. In 2007 we began a programme of excavation at 

an early Pliocene locality referred to as Matjhabeng (formerly Virginia) in the Free State of South Africa. With an 

estimated age of 4.0–3.5 Ma, this site represents a temporal and geographic intermediate between the better known 

sites to the north and south. It also represents the only well-documented, river-deposited Pliocene locality in the central 

interior of southern Africa. After three years of excavation, we have recovered a diverse fauna that includes fish, 
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amphibians, reptiles, birds and mammals. Mammals range in size from rodents to mammoths, including an array of 

proboscideans, perissodactyls and artiodactyls, alongside rare carnivores. We report here on the macromammalian 

assemblage recovered to date. In total, we have recognized 29 taxa, including the oldest Ancylotherium and the oldest 

Megalotragus fossils in southern Africa. Some of the taxa from Matjhabeng are shared with Langebaanweg, and others 

with Makapansgat, confirming the intermediate status of this locality. Isotopic analysis reveals the earliest indication 

of extensive grasslands in South Africa, though these grasslands were part of an environmental mosaic that included 

significant woodland, and probable wetland, components. Keywords: Megalotragus, Mammuthus subplanifrons, 

faunal assemblage, isotopes, earliest grasslands. 

 

Within the Free State, in fact within the central interior of southern Africa, the site of Matjhabeng affords the unique 

opportunity to examine the composition of an early Pliocene faunal assemblage recovered from a horizontally 

stratified, riverine deposit”. 

 

 

 
 

Figure 48 – Table compied from De Ruiter et. al. (2010) with summary of Taxa recovered from Tertiary sediments at 
Matjhabeng. 
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7.4.4 Palaeontology of the Study Area 

 

The likely impact of the proposed development on local fossil heritage is determined on the basis of the 

palaeontological sensitivity of the rock units concerned and the nature and scale of the development itself, most 

notably the extent of fresh bedrock excavation envisaged (Figure 5.1). The different sensitivity classes used are as 

follows: 

 

PALAEONTOLOGICAL SIGNIFICANCE/VULNERABILITY OF ROCK UNITS 

The following colour scheme is proposed for the indication of palaeontological sensitivity classes.  This classification 
of sensitivity is adapted from that of Almond et al (2008, 2009) (Groenewald etal., 2014). 

RED 

Very High Palaeontological sensitivity/vulnerability.  Development will most likely have a very 
significant impact on the Palaeontological Heritage of the region. Very high possibility that significant 
fossil assemblages will be present in all outcrops of the unit.  Appointment of professional 
palaeontologist, desktop survey, phase I Palaeontological Impact Assessment (PIA) (field survey and 
recording of fossils) and phase II PIA (rescue of fossils during construction) as well as application for 
collection and destruction permit compulsory. 

ORANGE 

High Palaeontological sensitivity/vulnerability.  High possibility that significant fossil assemblages will 
be present in most of the outcrop areas of the unit.  Fossils most likely to occur in associated 
sediments or underlying units, for example in the areas underlain by Transvaal Supergroup dolomite 
where Cenozoic cave deposits are likely to occur.  Appointment of professional palaeontologist, 
desktop survey and phase I Palaeontological Impact Assessment (field survey and collection of 
fossils) compulsory.  Early application for collection permit recommended. Highly likely that a Phase 
II PIA will be applicable during the construction phase of projects. 

GREEN 

Moderate Palaeontological sensitivity/vulnerability. High possibility that fossils will be present in the 
outcrop areas of the unit or in associated sediments that underlie the unit.  For example areas 
underlain by the Gordonia Formation or undifferentiated soils and alluvium. Fossils described in the 
literature are visible with the naked eye and development can have a significant impact on the 
Palaeontological Heritage of the area.  Recording of fossils will contribute significantly to the present 
knowledge of the development of life in the geological record of the region.  Appointment of a 
professional palaeontologist, desktop survey and phase I PIA (ground proofing of desktop survey) 
recommended. 

BLUE 

Low Palaeontological sensitivity/vulnerability.  Low possibility that fossils that are described in the 
literature will be visible to the naked eye or be recognized as fossils by untrained persons.  Fossils of 
for example small domal Stromatolites as well as micro-bacteria are associated with these rock units. 
Fossils of micro-bacteria are extremely important for our understanding of the development of Life, 
but are only visible under large magnification. Recording of the fossils will contribute significantly to 
the present knowledge and understanding of the development of Life in the region.  Where 
geological units are allocated a blue colour of significance, and the geological unit is surrounded by 
highly significant geological units (red or orange coloured units), a palaeontologist must be 
appointed to do a desktop survey and to make professional recommendations on the impact of 
development on significant palaeontological finds that might occur in the unit that is allocated a blue 
colour.  An example of this scenario will be where the scale of mapping on the 1:250 000 scale maps 
excludes small outcrops of highly significant sedimentary rock units occurring in larger alluvium 
deposits.  Collection of a representative sample of potential fossiliferous material is recommended. 
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GREY 

Very Low Palaeontological sensitivity/vulnerability.  Very low possibility that significant fossils will be 
present in the bedrock of these geological units.  The rock units are associated with intrusive igneous 
activities and no life would have been possible during emplacement of the rocks.  It is however 
essential to note that the geological units mapped out on the geological maps are invariably overlain 
by Cenozoic aged sediments that might contain significant fossil assemblages and archaeological 
material.  Examples of significant finds occur in areas underlain by granite, just to the west of 
Hoedspruit in the Limpopo Province, where significant assemblages of fossils and clay-pot fragments 
are associated with large termite mounds. Where geological units are allocated a grey colour of 
significance, and the geological unit is surrounded by very high and highly significant geological units 
(red or orange coloured units), a palaeontologist must be appointed to do a desktop survey and to 
make professional recommendations on the impact of development on significant palaeontological 
finds that might occur in the unit that is allocated a grey colour.  An example of this scenario will be 
where the scale of mapping on the 1:250 000 scale maps excludes small outcrops of highly significant 
sedimentary rock units occurring in dolerite sill outcrops.  It is important that the report should also 
refer to archaeological reports and possible descriptions of palaeontological finds in Cenozoic aged 
surface deposits. 

 

 

Figure 49 – Palaeo-sensitivity of the study area. Most of the study area is allocated a High Sensitivity with outcrops of 
Adelaide Supergroup sediments and Tertiary aged alluvium is allocated a Very High Sensitivity. Dolerite and dolerite 

scree is allocated a Very Low Sensitivity. 
 

The Permian aged Adelaide Subgroup of the Beaufort Group, Karoo Supergroup underlies most of the study site and 

although large areas are covered in windblown sand of the Gordonia Formation, some areas are also underlain by 

Tertiary aged sediments that might contain similar fossils as those found at the Matjhabeng fossil site. Significant fossil 

bearing sediments underlies large sections of the study area and monitoring of the fossil heritage must be planned for 

these areas. Areas underlain by Adelaide Subgroup and those underlain by Tertiary aged sediments are Very Highly 
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sensitive for Palaeontological Heritage and these areas must be monitored and subjected to Phase 1 PIA assessments 

before commencement of activities on site. Areas overlain by windblown sand are allocated a High Palaeontological 

sensitivity due to the fact that many fossil-rich sites are not mapped at the scale of the maps used and inspection of 

the proposed sites are necessary. Areas overlain by dolerite and dolerite scree, is allocated a Very Low Palaeontological 

sensitivity. Due to the igneous nature of dolerite, no fossils will be found. 

 

7.4.5 Conclusions and Recommendations 

 

The study area is mainly underlain by Permian aged rocks of the Adelaide Subgroup and Jurassic aged dolerite of the 

Karoo Supergroup as well as Quaternary aged Aeolian sand of the Gordonia Formation and Tertiary aged sediments 

associated with terrestrial deposits mainly referred to as the Matjhabeng type sediments close to Virginia in the Free 

State. The very high fossiliferous potential of the Adelaide Subgroup, Beaufort Group strata, warrants an allocation of 

a Very High palaeontological sensitivity to the areas underlain by the rocks of this Subgroup. A similarly Very High 

Palaeontological sensitivity is allocated to Tertiary aged sediments in this region. The Gordonia Formation is allocated 

a High Sensitivity and Dolerite areas are allocated Very Low Palaeontological sensitivity. If extensive excavation of 

topsoil and removal of more than 3m of soil cover is planned in this region, all the areas of activity will be allocated a 

Very High Palaeontological Sensitivity as these rocks can contain very significant remains of plants and animals that 

will contribute significantly to our understanding of the palaeo-environments in this part of the Karoo Basin. 

 

The following recommendations are made: 

  

 The EAP as well as the ECO for this project must be made aware of the fact that the Beaufort Group sediments 

contains very highly significant fossil remains, albeit mostly exposed during infrastructure development. 

Several types of fossils have been recorded from this Group in the Karoo Basin of South Africa, with special 

mention of the Adelaide Subgroup. Similar fossil richness is observed in Tertiary aged sediments at 

Matjhabeng; 

 In areas that are allocated a Very High and High Palaeontological sensitivity and specifically where deep 

excavation into bedrock is envisaged (following the geotechnical investigation), or where fossils are recorded 

during the geotechnical investigations, a qualified palaeontologist must be appointed to assess and record 

fossils at specific footprints of infrastructure developments (Phase 1 PIA) before development as well as during 

excavations for the development; 

 The Aeolian sand of the Gordonia Formation covers the rocks of the highly significant Adelaide Subgroup and 

all the areas underlain by this formation is allocated a High Palaeontological sensitivity and a qualified 

Palaeontologist must visit all the sites of outcrop before excavation and during the activities of the Project if 

excavation will be deeper than 1.5m; and 

 These recommendations must form part of the EMP of the project. 
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7.5 Sacred Natural Sites and the Production Right Area 

The International Union for Conservation of Nature (IUCN) defines Sacred Natural Sites as areas of land or water having 

special spiritual significance to peoples and communities (IUCN, 2008). Such Sacred Natural Sites can be the “…abode 

of deities, nature spirits and ancestors, or are associated with hermits, prophets, saints and visionary spiritual leaders. 

They can be feared or they can be benign. They can be areas for ceremony and contemplation, prayer and meditation. 

For people of no particular faith they often inspire awe and can induce a sense of well-being. They can also hold secular 

values for history, culture, relaxation and enjoyment. Sacred natural sites can be important places of reference for 

cultural identity: for an extended family, a clan, a tribe, a religious faith or entire nations that may root their identity 

in a specific place in nature.” (IUCN, 2008:5). 

 

Sacred Natural Sites are found across the world, with South Africa being no exception. In the South African (and 

African) context, Bernard (2001) states that water is often regarded as a “…living force, a powerful symbol and medium 

for purification and healing…” and that a number of zoomorphic spirit manifestations reside in and beyond the water. 

Such zoomorphic spirit manifestations include mermaids and water snakes. As stated by Bernard (2001), the “…rivers, 

wetlands and the sea, are the dwelling places of such manifestations and are of fundamental importance to many of 

the African healing traditions and their practitioners.”  

 

The belief in water spirits have been recorded amongst many of the South-Eastern Bantu speaking groups such as the 

Zulu, Xhosa, Shona, Swazi, Venda, Sotho, Tshangaan, Ndebele and Tswana as well as the first nations who resided in 

South Africa, namely the San and Khoi (Bernard, 2001). The zoomorphic manifestations referred to by Bernard (2001) 

are most often found in rivers, especially in deep pools and below waterfalls, as well as in so-called fast moving ‘living 

water’ and the sea. Living water refers to water which creates foam.  

 

It is known that such sacred water sites are often kept secret. As Bernard (2001:43) puts it “…as a result of the profound 

sacred status that the many rivers, pools and water sources hold for southern African Indigenous communities, there 

exists a range of taboos surrounding their access and utilisation. Pools, rivers and expanses of water are held with a 

mixture of awe, fear and reverence. In many of the more traditional rural areas great care is taken to avoid disturbing 

or angering the water spirits. Common people are forbidden to go near sacred pools where the snake, mermaids and 

spirits were known to exist. This injunction is re-enforced with the fear that uninvited people would be taken under the 

water never to return.”  

 

Apart from the belief in zoomorphic manifestations living in and through water, other sacred sites relating to water 

include springs and fountains that are used for medicinal, cultural and ritualistic purposes. The location of such sacred 

springs and fountains are also often kept secret. As these sacred sites are more often than not secret, it is not known 

whether such sacred natural sites are indeed located within the Cluster 1 study area, and if so, exactly where these 

sacred natural sites are located. Without any information to localise these highly significant sites, the concern is 
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whether any impacts on such sites are expected, and if so, in what way such impacts can be mitigated. 

 

Although the author is well experienced in heritage impact assessments, he does not have the education or experience 

to deal with matters relating to groundwater. As a result, the project geohydrologist, Ms. Irene Lea was asked to 

provide her observations on this matter. The section that follows represents the observations of Ms. Lea. 

 

A hydrocensus was completed during 2016 to identify private groundwater use within the Cluster 1 study area.  As 

contact details were available for landowners affected by the project, appointments were made before the 

hydrocensus was started and landowners were asked to identify all boreholes and springs on their properties.  A total 

of 78 private boreholes were identified as part of the hydrocensus.  No springs were however identified.  The following 

properties could however not be accessed during the hydrocensus and thus the presence of springs on these 

properties could not be confirmed: 

 

Property Owner Reason 

Boshluisspruit 278 Ptn 5 

Mr HJ Pretorius 

Refused access 

Damplaats 341 Ptn RE 0 

Zonderzorg 342 Ptn 1 

Boschluisspruit 278 Ptn 2 

Mr D Pretorius 

Terra Blanda 155 Ptn 0 

Blaauwdrift 188 Ptn 3 Mr J Taljaard Indicated telephonically no boreholes are present 

Brakspruit 121 Ptn RE 0 Mr IJ Meintjes 

No access 

Glen Ross 562 Ptn 3 & 4 Mr J and Mrs EL Nel 

Glen Ross Ptn 2 & 5 Mr S and Mrs B Jacobs 

Goedgemoed 143 Ptn 2 Mr P Kotze 

Retreat 118 Ptn RE 0 Mr FPD Jacobs No access – on holiday 

Palmietkuil  328 Ptn RE 0, 1 & 6 

Sibanye Gold 
Obtained monitoring borehole info from mine, 
which are included in this study 

Kalkoenkrans 225 Ptn Re, 1 and 4 

Helpmekaar 47 Ptn 3 

Zonderzorg 342 Ptn Re 0 

Glen Ross 562 Ptn 9 

Leeuwbult 52 Ptn 0 RE 
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Goedemoed 143 Ptn RE 0 

Harmonie Ptn RE 0 

 

Sibanye Gold confirmed the presence of monitoring boreholes on their properties, but not that any springs are 

present. One borehole identified during the hydrocensus was artesian, as detailed below. No geological log is available 

for this borehole.  The geological map for the area does not indicate the outcrop of hard rock in this area and it is 

therefore difficult to predict the reason for artesian groundwater conditions in this area.  One probably reason could 

be the presence of a dolerite intrusion at depth, which creates confined conditions that may result in groundwater 

daylighting on surface. 

 

BH 
ID 

Latitude (south) Longitude (east) 

Owner Farm 

Deg Min Sec Deg Min Sec 

2A 28 14 30,8 26 43 53,70 
Mr WJ Janse van 

Rensburg 
Boschluis Spruit Ptn RE 0 

  

Back to the groundwater/heritage protection rules:  

 

1. National water legislation (through the National Water Act (NWA) No. 36 of 1998 and GN 1199) dictates that 

a borehole (water supply borehole) cannot be drilled closer than 500m to a wetland, otherwise it would trigger 

a section 21 c) or i) water use; 

2. According to environmental and water legislation (through NWA and GN 704), a borehole (typically water 

supply borehole) cannot be drilled closer than 100 m from a River or within the 1:100 year flood line, 

whichever distance is greatest; and 

3. A spring in about 90% of the cases has a wetland associated with it and as such, a borehole (water supply) 

cannot be closer than 500m to a spring/ fountain. I don’t think a spring is explicitly mentioned in the National 

Water Act, but I think given this study and that the spring or mountain pool could also represent a sacred site, 

the 500m protected area rule should apply. A 500 m radius from the spring/sacred site should not be intruded 

by drilling activities. 

 

The visual, noise and groundwater impact from a production well is much larger than that from exploration drilling, 

and thus the short duration and negligible residual visual and groundwater impacts do not apply.  In such cases, there 

is no point in even drilling the production well if close to a water source/sacred site. 

 

In the section that follows, Ms. Irene Lea was asked to answer specific questions which the author of this Heritage 

Impact Assessment raised. 
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Question 1 

 

For the purposes of my heritage impact assessment, I would require a discussion from you relating in particular to the 

potential impact of the gas production activities on such sacred springs, fountains and other sacred water sites such 

as fast-flowing rivers and waterfalls. It has been suggested that sacred wells and fountains where the water is believed 

to have medicinal qualities, may be due to the presence of gas in the water already. Would the proposed exploration 

drilling, in your opinion, have an impact on the water quality at such sites, should they be located within the study 

area?   

 

Answer 1 

 

A numerical flow model was constructed for the Cluster 1 study area in order to establish the impact of gas production 

on groundwater. The most pertinent aspect identified during the public participation process, was the loss of 

groundwater availability and the impact of gas production on groundwater quality. A detailed assessment was 

completed in this regard, as can be obtained in the specialist report compiled. Tetra4 will require approximately 

6000l/d of water to complete exploration and gas production activities. The intention is to source this water from the 

nearest existing private borehole through negotiations with landowners.  The outcome of the assessment indicates 

that the abstraction of groundwater at this low rate is not expected to have a significant impact on private 

groundwater users, as the cone of depression around boreholes to be pumped is not expected to extend further than 

250 to 350m.  This is due to low abstraction rates and the low permeability of the Karoo shales. 

 

Existing private boreholes that may be affected are listed below. Please refer to the groundwater specialist report for 

contact details for each landowner. 

 

Private borehole for potential use Existing private boreholes that fall within the cone of depression  

ZC None 

22D 22A, 22B, 22C, 21A, 21B, 21C, 21D 

17E None 

7A 7B, 16A, 16B 

8B None 

11D 11A, 11B, 11C, 11D, 11E 

11I None 

12B 12A, 12C 
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25A None 

15E 15C, 15D 

Mon-2057 None 

 
 
Produced water that will be removed from gas exploration and production wells may pose a risk to groundwater 

contamination, and may also impact on private groundwater users that abstract water from the overlying potable 

Karoo aquifers.  The affected private boreholes are listed below. 

 
 

Gas well Existing private boreholes that fall within the cone of depression  

2033 None 

2057 None 

1629 None 

1307 None 

HDR1 None 

F1 None 

F2 Possibly 16B 

F3 None 

F4 None 

F5 None 

BEI02 None 

F6 None 

DBE1 None 

ST23 None 

Hz0n1 None 

1400 None 

Retreat 15A, 15B, 15C and possibly 15D and 15E 

EX1 12A and 12B 

SPG3 25A 
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The following buffers zones were identified as part of the groundwater impact assessment: 

 

 270m radius around private boreholes that will be used for groundwater abstraction.  It is noted that private 

groundwater users may be affected by this activity, as listed in the tables above; 

 350m radius around Tetra4’s borehole Mon-2057, if it is to be used for groundwater abstraction.  No existing 

private boreholes fall within this zone of influence at present; and 

 250m radius around gas exploration and production wells. It is noted that private groundwater users may be 

affected, as listed in the tables above. 

 

Question 2 

 

In my non-trained view, such impacts can either be on the level of less gas available in the fountains and springs or 

alternatively increased levels of gas which would result in health implications and death should such fountains and 

sacred sites be used into the future.  

 

Answer 2 

 

Numerical simulations indicate that there is a 3% chance of gas exploration and production activities undertaken at 

depths greater than 400m below surface, to impact on private groundwater users that abstract water from the upper 

150m of the Karoo Supergroup sediments.  In the unlikely event that an impact of this nature occurs, simulations 

suggest that the 250 – 350m radius buffer zone around gas wells should be implemented to protect private 

groundwater use. 

 

Possible spills on surface associated with the two combined Helium and CNG Plant alternatives pose a more significant 

risk to groundwater contamination.  Simulations of the potential plumes that may migrate from such spills suggest 

that the contamination will probably be confined to the surficial unconsolidated aquifer as it will act as a preferential 

flow path to groundwater. For processing plant Alternative HP1, potential contamination will migrate in a northerly 

direction towards the Doring River. Such contamination may reach the river within a 100 years, but the impact on the 

river is not expected to be significant during this time, as the concentrations of contaminations will probably be low 

and only a small volume of groundwater will contribute to the baseflow of the river over the affected area.  The 

estimated dimensions of the plume associated with HP1 is around 640 x 590m. No private boreholes are present in 

the affected zone. 

 

Potential groundwater contamination associated with processing plant alternative HP2 is also expected to migrate in 
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a northerly direction. The affected area is expected to cover an area of 710 x 480m over a period of 100 years.  No 

private groundwater users have been identified in the affected area. Sibanye Gold monitoring boreholes are however 

present in the zone of influence. 

 

Question 3 

 

If one was to outline mitigation measures, the first question that comes to me if should pollution happen, how wide 

in kilometres would such an occurrence take place.  

 

Answer 3 

 

See comments above. 

 

The author of this Heritage Impact Assessment as well as the project geohydrologist have agreed on the following 

mitigation measure to address this issue: 

 

Mitigation measures proposed in the groundwater specialist report include the following, in addition to the 

implementation of a groundwater monitoring programme in private and newly drilled monitoring boreholes: 

 

Management measures  

Measures to protect aquifers from surface sources of contamination 

 

In most instances, the hydrogeological impacts listed above are associated with spills and leaks, which can be managed 

through the implementation of good housekeeping practices, regular inspections as well as sound environmental 

management programmes and training.  The regional extent of these impacts is not expected to be significant, but would 

rather be restricted to the site.   

 

 An emergency response protocol must be implemented at the operations that are aimed at early detection and swift 

reaction speed; 

 

 All exploration and maintenance activities must be undertaken with a drip tray to prevent accidental soil 

contamination; 

 

 Sound oil and diesel storage and dispensing protocols must be implemented at the operations to minimise spills and 

leaks; 
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 A spill management protocol must be implemented and personnel must receive training to use the equipment 

effectively; and 

 

 All waste generated must be contained and stored in suitably bunded and protected areas to avoid spills and leaks.  

Waste must be collected and disposed of off-site in a responsible manner so as to prevent groundwater 

contamination off site. 

 

Well construction aimed at protecting groundwater resources 

 

The shallow potable Karoo aquifers will be protected during gas production and drilling through the insertion of several well 

casings and cementation. An example of a gas well construction configuration is presented in Figure 5 of the groundwater 

specialist report. The figure shows that the upper 300 – 450m of the geological succession will be cased off using a 

combination of telescopic drilling, steel casing and cementation between the well annulus and the casing.  This configuration 

is aimed at isolating the shallow Karoo potable aquifer from the gas production zone and the saline groundwater that occurs 

at these depths. 

 

Produced water is often the largest volume of the waste stream associated with gas production (Guerra, et al, 2011). 

Subsurface injection is frequently considered as the preferred method of produced water disposal. It is unlikely that this 

method would be feasible to Tetra4, as the subsurface formations have low permeabilities and therefore porosities and 

would therefore not have the capacity to receive the water. It is therefore recommended that any produced water is removed 

from site and disposed of to a suitably registered environment/waste disposal facility.  The produced water is expected to 

contain elevated levels of dissolved salts, hydrocarbons and trace elements and would therefore be harmful to the 

environment. It is therefore assumed that produced water will not be stored on site as part of the project. 

 

Measures to protect groundwater availability 

 

If Tetra4 intends to use existing private boreholes for groundwater abstraction during the project, negotiations must be 

entered into with borehole owners during the planning phase of the project.  Simulations undertaken as part of this 

assessment with the available dataset were used to identify existing groundwater users that may be affected by this activity. 

 

The following buffer zones were identified as part of the study: 

 

 270m radius around private boreholes that will be used for groundwater abstraction.  It is noted that private 

groundwater users may be affected by this activity, as listed in Tables 14 and 15 of the groundwater specialist 

report; 

 350m radius around Tetra4’s borehole Mon-2057, if it is to be used for groundwater abstraction.  No existing 
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private boreholes fall within this zone of influence at present; and 

 250m radius around gas exploration and production wells.  It is noted that private groundwater users may be 

affected, as listed in Tables 14 and 15. 

 

A sound groundwater monitoring programme must be implemented in the hydrocensus boreholes that will be affected 

during the project, in the newly drilled monitoring boreholes and in the gas production and exploration wells. Should the 

results of the monitoring programme indicate a negative impact on private groundwater users as a result of Tetra4’s activities, 

alternative arrangements must be negotiated with the affected parties. 

 

Predicted long-term results of applied management measures 

 
The long-term impacts of contamination associated with surface activities are discussed in Section 7.2.3 above. 

 

Residual or latent impacts 

 

If all management and protection measures are implemented and monitored effectively, no residual or latent impacts on 

groundwater are expected. 

 

Responsibilities for implementation and long-term maintenance 

 

It is the responsibility of Tetra4 to appoint suitably qualified and experienced personnel to manage environmental 

impacts, including those on groundwater, at the operations.  It is further recommended that the necessary training 

and awareness creation programmes are implemented to minimise accidental spills. 

 

The following mitigation measures are required for sacred natural sites: 

 

 Once final development footprints (both drilling and development footprints) are determined and confirmed 

for implementation, a public participation process must be undertaken during which the Interested & Affected 

Parties (I&APs) are invited to come forward and state whether they are aware of any sacred water sites (secret 

or not) located within the buffer areas recommended in the hydrology and geohydrology specialist reports. It 

is important to note that at this stage the I&Ps will not be requested to provide information on the exact 

location of such sacred sites, only whether such sites are located within these buffer areas. Care must be taken 

during the public participation to ensure that the cartographic and location information presented to the 

I&APs contains clear enough information for them to confidently recognise the positions of such proposed 

drilling site(s) should these be located anywhere in proximity to the properties and landscapes they have 

knowledge of. The presentation of such cartographic information in English, Afrikaans and Sesotho would be 



114 

 

PGS Heritage 

paramount; 

 Should an I&AP state that such a sacred site is indeed located within the recommended buffer area of a 

proposed development footprint, an experienced team comprising a heritage specialist and geohydrologist 

must accompany the I&AP to the sacred site for confirmation purposes; 

 The heritage specialist and geohydrologist must compile a letter to indicate the findings of their fieldwork i.e. 

whether such a sacred site was indeed identified within the recommended buffer area from the proposed 

development;  

 All aspects relating to the location of the sacred site must be kept strictly confidential. At no stage will any 

information regarding the position of the sacred site (GPS coordinates, property description etc.) be contained 

in the letter, or in any other report, document or verbal communication; and  

 The confidential manner in which this mitigation will be approached and undertaken with regards to the 

locations of Sacred Natural Sites, must be clearly communicated to the I&AP from the outset.   

 Once the above-mentioned mitigation work has confirmed the presence of a Sacred Natural Site, the 

appropriate recommendations must be made by the appointed heritage specialist and geohydrologist.  

 

Due to the fact that the author of this Heritage Impact Assessment does not possess the education or experience to 

deal in matters relating to geohydrology, this possible heritage issue will not be discussed in the remainder of the 

report. Only the mitigation measures agreed with the hydrogeologist (see above) would be included in the relevant 

sections. Please refer the report of the hydrogeologist forming part of the overall Environmental Impact Assessment 

for matters relating to geohydrology and groundwater. 
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8. FIELDWORK FINDINGS 

8.1 Introduction 

Fieldwork was undertaken during both the Heritage Scoping and Heritage Impact Assessment Phases. During the 

Heritage Scoping Phase, the fieldwork focussed on the Cluster 1 study area. The fieldwork undertaken during the 

Heritage Impact Assessment Phase focussed on the assessing the proposed development footprints for the pipeline 

and surface infrastructure and their alternatives. 

All heritage sites identified during the Heritage Scoping Phase, were numbered from Site 1 to Site 45. The heritage 

sites identified during the Heritage Impact Assessment Phase were numbered from TET 1 to TET 27. 

8.2 Fieldwork Findings during the Heritage Scoping Phase 

This section deals with the findings of the site visit that was undertaken from Tuesday, 8 March 2016 to Friday, 11 

March 2016. The heritage sites identified during the site visit represent the only heritage sites identified thus far which 

can be considered as confirmed. This said, the list of heritage resources provided here does not represent the full 

heritage inventory of the study area. It is recommended that detailed fieldwork in the form of walkthroughs take place 

should any footprint areas additional to the ones assessed for this report, be proposed.  

The methodology utilised during the site visit was as follows: 

 During the fieldwork, meetings were held with the individual landowners and/or their representatives. These 

meetings were aimed at obtaining any additional information on heritage sites which these individuals might 

have due to their often long-term presence on these properties. In some cases, only telephonic discussions 

took place with the landowners as they were not living on the property or were not on the farm at the time of 

our visits. The table below provides an indication of the meetings and telephone discussions held with the 

individual landowners and/or their representatives; and 

 

 The meetings with landowners and subsequent identification of known heritage resources, were augmented 

with general archaeological and heritage field survey work. Typical sites identified during this component of 

the fieldwork, include low visibility sites such as Stone Age lithic scatters and historic middens.   

For the purposes of this report, 36 heritage sites have been confirmed in the field. They are depicted on the maps 

below, after which a description of each heritage site is provided. The individual heritage site descriptions include 

coordinates, the heritage significance of each site as well as photographs.  

 



116 

 

PGS Heritage 

 
 

 
 

Fi
g

u
re

 5
0

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 a

n
d

 s
ig

n
if

ic
a

n
ce

 o
f 

si
te

s 
id

en
ti

fi
ed

 d
ur

in
g

 t
h

e 
sc

o
p

in
g

 p
h

a
se

 w
it

h
in

 t
h

e 
n

o
rt

h
er

n
 e

n
d

 o
f 

th
e 

 s
tu

d
y 

a
re

a
. 

 



117 

 

PGS Heritage 

 

 
   
 

Fi
g

u
re

 5
1

 –
 M

or
e 

d
et

a
ile

d
 v

ie
w

 o
f 

a
 s

ec
ti

o
n

 o
f 

th
e 

n
o

rt
h

er
n

 e
n

d
 o

f 
th

e 
st

u
d

y 
a

re
a

 s
h

o
w

in
g

 t
h

e 
sc

a
o

p
in

g
 p

h
a

se
 h

er
it

a
g

e 
si

te
s.

  

 



118 

 

PGS Heritage 

 

 
 
 

Fi
g

u
re

 5
2

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 a

n
d

 s
ig

n
if

ic
a

n
ce

 o
f 

si
te

s 
id

en
ti

fi
ed

 d
ur

in
g

 t
h

e 
sc

o
p

in
g

 p
h

a
se

 w
it

h
in

 t
h

e 
so

u
th

er
n

 e
n

d
 o

f 
th

e 
 s

tu
d

y 
a

re
a

. 

 



119 

 

PGS Heritage 

SITE 

NUMBER 

COORDS. IDENTIFIED DESCRIPTION 

SITE 1A S 28.24045                   
E 26.71786  

Fieldwork An old farmhouse with at least two identifiable construction phases; the core 
comprises a multi-roomed structure built with clay sundried bricks and 
mortar which is built in an English bond style. Largely enclosing the core is a 
kiln baked brick veranda on the northern and eastern sides as well as other 
additions. Associated structures include a water tank foundation, brick and 
cement reservoir and brick meat-processing room. 

The farmhouse is older than 60 years, albeit in a poor state of preservation. The site is of Medium to High Significance, 
which equals Generally Protected A (GP.A) / Grade 4A. 

     

SITE 1B S 28.23986                   
E 26.71790  

Fieldwork An old wagon shed is located here. Its southern aspect is dressed sandstone 
and is joined to the stone built eastern façade with coining. The entire 
structure is 11 m x 20 m in extent and is divided via three internal walls of 
mud bricks and stone with room added to the northern side of the structure. 
All corners of the structure are joined with coined sandstone blocks. 

The wagon shed is certainly older than 60 years and in all likelihood is older than 100 years as well. Considering its age, the 
structure is in a moderate state of preservation. The site is of Medium to High Significance, which equals Generally 
Protected A (GP.A) / Grade 4A. 
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SITE 2 S 28.23925                   
E 26. 71972 

Fieldwork The Jordaan and Pienaar cemetery comprising at least four graves, three of 
which have headstones. While the area around the graves is reasonably well 
kept, the headstones and grave dressings are damaged. The position of this 
cemetery so close to the buildings and structures identified at Site 1, 
suggests that the two sites are associated with one another.  

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A 
 

             

SITE 3 S 28.28139                  
E 26.74104  

Fieldwork A cemetery comprising 15 black graves of which three have cement 
headstones, one a welded steel railing enclosing the grave and 12 dressings 
of packed stone mounds. All the graves are aligned east-west.  

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 4 S 28.27356                  
E 26.67356  

Fieldwork A structure that has been repurposed as staff housing, appears to have been 
a shed or wagon shed. It has rollers for sliding doors still evident on the 
northern and southern façades, even though the openings have been 
bricked up to compensate for the new smaller doors. The brickwork visible 
on the walls of the structure was executed using the English bond method. 
The structure has a hipped roof and is 14m x 7m in extent. The structure 
would in all likelihood have been associated with the nearby Driekoppies 
Diamond Mine and its activities. The exact age of the building is not known, 
but it is certainly older than 60 years. 

The structure is older than 60 years, and although it has been repurposed, many aspects of the original building are still 
evident. The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

        

SITE 5 S 28.25244                  
E 26.67970 

Fieldwork A cemetery comprising 20 black graves including the deceased of the Pitso 
and Kututja families. Several of the graves have inscribed cement 
headstones or cement headstones with punctuated metal plaques as well as 
rectangular cement slabs. Others have no headstones but with well packed 
oval stone dressings. The cemetery is bisected by a fence. All the graves are 
aligned east-west. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 6 S 28.25653                  
E 26.68287 

Fieldwork An old farmstead was identified here and comprises a dwelling, shed, cold 
room and pool. Although the dwelling is poorly preserved, its extent is 14 m 
x 16 m and has a stone foundation. The walls of the building were built using 
the English Bond method, and sun-baked bricks were used with mortar. A 
brick chimney was added later on the southern aspect. The shed comprises 
a rectangular brick structure which was built using the English Garden Wall 
Bond and the shed’s extent is 16 m x 5 m. The cold room is 2 m x 2 m in 
extent with a shelf and volcanic rock as a cooling medium. A swimming pool 
is located to one side of the farmstead and is 8 m x 4 m in extent and 1 m 
deep. It has a baby pool on its southern end with steps on the northern end. 

The buildings identified at the site are older than 60 years and some of them may be older than 100 years as well. Their 
state of preservation is poor. The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

           

SITE 7 S 28.27686                 
E 26.64173 

Landowner  The site comprises two foundations and based on oral history one of these 
is the foundation of an original pioneer farmhouse. This foundation is 8 m x 
8 m in extent with only small sections of the stone foundation and mud 
bricks still evident. The site is 50 m from the edge of a pan and a hand dug 
pit is located 30 m from the foundation structures on the edge of the pan.  

The structures are older than 100 years but are in a very poor condition. These structures have some archaeological and 
historical significance though. The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 8 S 28.27546                 
E 26.64167 

Landowner The site comprises an old sheep shed and kraal. The shed has a stone 
foundation, its walls were built using the English Bond method and it has a 
hipped corrugated roof and a double corrugated hinged door. The kraal is 
extensive and has a large corrugated shaded area attached to the shed. The 
walling of the kraal is thicker at its base and tapers toward the top. It is built 
of stone and mortar and is roughly 1.8 m (i.e. six feet) high.  

The site is in a good condition and a good example of a sheep kraal and shed at least older than 60 years. The site is of 
Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B 

          

SITE 9 S 28.27422               
E 26.64257 

Landowner The site comprises an old stone built shed, with a pitched corrugated iron 
roof. The shed has a stone foundation. A double hinged corrugated door is 
located on one end to allow storage of wagons or vehicles. A wooden louvre 
vent was originally installed above the double door for ventilation. Two old 
Caltex diesel tanks were found on a stand next to the shed. The shed is 
certainly older than 60 years, and may very well be older than 100 years as 
well. 

The site is in a good condition and is certainly older than 60 years. This said, the building may in fact be older than 100 years 
as well. The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B 
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SITE 10 S 28.27419             
E 26.64277 

Landowner The site comprises a rectangular stone reservoir, with an associated tank and 
is certainly older than 60 years. The thick reservoir walls are built of stone 
and mortar and is still being used today. The cement tank has a stone 
foundation. 

The reservoir is in a good condition and still in use today. It is certainly older than 60 years, and may be older than 100 years 
as well. The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

          

SITE 11 S 28.27409             
E 26.64284 

Landowner The site comprises an old farmhouse which had been extensively modified 
over the years. Evidence of its original fabric remain, especially in the section 
now used as a garage, including wooden ceilings with beams as well as 
wooden framed sash windows. The building has a hipped corrugated roof. It 
seems likely that an old farmstead was located here comprising this 
dwelling, the dam (Site 10), shed (Site 9) and sheep shed and kraal (Site 8). 

The core of the building is certainly older than 60 years and may be older than 100 years as well. However, it has been 
modified over the years and is of Low to Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 12 S 28.27199             
E 26.63723 

Landowner The site comprises a black cemetery of 24 graves. One grave has a formal 
engraved cement headstone and a brick lined dressing, another has a metal 
plaque headstone. Five of the graves are stone concentrations. Seventeen 
of the graves have upright stones as headstones and one has a stone outline 
and concrete headstone. The cemetery appears to have been the place of 
burial for farmworkers. The oldest marked grave was buried in 1963.  

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

           

SITE 13 S 28.13652             
E 26.72375 

Landowner The site comprises a black cemetery of 26 graves, and includes the deceased 
of the Nhlapo and Nondela families. Six of the graves are stone 
concentrations, with unmarked upright stones on their western ends, two 
have cement brick linings, one has a clay baked lining with a cement 
headstone, one grave has a brick lining with a granite headstone and the 
remainder of the graves have small upright stones or concrete fragments. 
The graves are all buried in a single row along a farm boundary fence. The 
site appears to have been a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 14 S 28.14240             
E 26.70665 

Landowner The site comprises a black cemetery of 40 graves. Four of the graves have 
metal plaques, with two containing the surname Mile. Another two graves 
have concrete linings and concrete headstones, with any information visible 
on the headstones. The remainder of the graves have concrete fragments 
and single upright stones, some with only a single upright stone at the foot 
of the grave. The site may have been a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

    

SITE 15A S 28.15576            
E 26.71384 

Landowner The site comprises approximately 30-40 black graves all aligned east-west. 
One of the graves is fenced off and another has a welded metal railing 
around it. Most of the graves have rectangular brick dressings and metal 
plaques. One of the graves is an oval stone packed grave with an old bicycle 
frame placed on top of the dressing. From information read on the inscribed 
headstones, it is evident that the graves from this cemetery include the 
deceased of the Ramalefane, Mutale and Makhoro families. The site appears 
to have been a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

   



127 

 

PGS Heritage 

SITE 15B S 28.15547            
E 26.71390 

Fieldwork The site comprises a modern black cemetery of 20 graves. Several of the 
graves have rectangular brick dressings and metal plaques, other comprise 
large sand mounds, with metal plaques and grave goods. From information 
read on the inscribed headstones, it is evident that the graves from this 
cemetery include the deceased of the Zwane, Mphuthi, Moleko and 
Ramalefane families. The site appears to have been a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

        

SITE 16 S 28.22607           
E 26.70384 

Fieldwork The site comprises a black cemetery of 21 graves. One of the graves is granite 
lined and has a granite headstone, three are lined with concrete, one is lined 
with bricks and has an intricately engraved cement headstone, one has a 
small ornate cement headstone and the entire surface of the grave is lined 
with sunken flat stones. The remainder of the graves have upright unmarked 
stones with smaller foot pieces. All the graves are aligned east-west. From 
information found on the headstones, it is evident that the graves from this 
cemetery include the deceased of the Mxabaniso, Vanga, Delalazo and 
Botha families. The site appears to have been a farmworker cemetery. 

All graves have high levels of emotional and religious significance. The graves located here also have significant historical 
value. The site is of Medium to High Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 17 S 28.19919          
E 26.73638 

Landowner The site comprises one visible black grave, with a metal marker, with no 
inscription. According to local tradition, a number of graves are buried at this 
location. While only one grave dressing could be observed, the position of 
the site on a farm boundary fence supports the oral history. The site may 
have been a small farmworker cemetery. 

All graves have high levels of emotional and religious significance. The graves located here also have significant historical 
value. The site is of Medium to High Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

   

SITE 18 S 28.22093           
E 26.75365 

Landowner The site comprises two black graves, one with a granite headstone and lined 
in granite with gravel dressing. The second grave is stone packed with a 
metal plaque. From the information found on the granite headstone, it is 
evident that the graves from this cemetery include the deceased of the 
Mokati family. This grave dates to 1978. The site may have been a small 
farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 19 S 28.23142           
E 26.73067 

Landowner The site comprises five graves, of which two are fenced soil heaps, with one 
upright stone. The other three graves are outside the fenced area, with soil 
heaps. Two of these latter graves have stones and one has a metal marker. 
No information could be obtained from the headstones or dressings. 
However, it seems likely that the site is a small farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

 

SITE 20 S 28.22363           
E 26.74807 

Fieldwork The site comprises the original farm house of the farm, which has now been 
repurposed as a shed. The house is 13 m x12 m in extent. It has a hipped roof 
with metal tie rods on the eastern aspect. The original window sills have 
been bricked up and a double door added to the one facade. It is evident 
that the building is currently being used as a shed. 

The farmhouse is older than 60 years but has been extensively modified over the years and is currently used as a shed. The 
site is of Low to Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 21 S 28.19293          
E 26.74047 

Landowner According to the landowner, Mr. Oosthuizen, this farmhouse was built in 
1955. The house has since then been extensively modified by the three 
generations that have resided here. Mr. Oosthuizen kindly provided old 
photographs of the original house. A comparison between these historic 
photographs and the contemporary view of the dwelling today, clearly 
shows the significant modifications which have taken place here. 

The farmhouse is older than 60 years, but has been extensively modified. The site is of Low to Medium Significance, which 
equals Generally Protected B (GP.B) / Grade 4B. 

  

SITE 22 S 28.25016          
E 26.74100 

Landowner The site comprises a black cemetery of seven graves. Two of the graves have 
cement headstones, one has a stone concentration and four of the graves 
have upright stones. Only one of the cement headstones provided 
information of the deceased. From the information found on this headstone, 
it is evident that the graves from this cemetery include the deceased of the 
Khotso family. This grave dates to 1962. The site appears to have been a 
farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 23 S 28.25059          
E 26.74398 

Fieldwork The site comprises a farmhouse and small shed. The farmhouse is a yellow 
face brick building with a hipped roof construction. According to the 
landowner, Mr. Du Plooy, the farmhouse was built in 1957. A small 
rectangular brick shed is located adjacent to the farm dwelling, and may be 
older than it. However, a date written in the concrete floor indicates that at 
least the floor of the building was cast on 29 April 1957. The core of the old 
shed has a hipped roof with an annex consisting of a curved corrugated roof.  

Although the farmhouse may be just younger than 60 years, the adjacent shed appears to be older than the farmhouse. 
The site is of Medium Significance, which equals Generally Protected A (GP.B) / Grade 4B. 

         

SITE 24 S 28.25394          
E 26.74314 

Landowner The site comprises the foundation remains of the original Boshoff 
farmhouse, dating to the 1920/1930’s. All that remains of the original 
farmhouse is a concrete and stone mixed foundation. No evidence for a 
midden could be found in association with this structure. According to Mr. 
Du Plooy, the graves of the Boshoff family graves were located in proximity 
to the site but had been moved to town by the family. 

The foundation of the old farmstead is certainly older than 60 years, but its preservation is so poor that only a section of 
the foundation remains preserved. The site is of Low to Medium Significance, which equals Generally Protected B (GP.B) / 
Grade 4B. 
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SITE 25 S 28.25846          
E 26.75136 

Landowner The site comprises a black cemetery of approximately 62 graves. Four of the 
graves have cement headstones and brick linings, four have metal 
headstones and two are stone concentrations with upright stones, two of 
the graves have concrete linings and headstones and one has a metal marker 
with 23 graves comprising soil heaps. The remainder have packed stone 
dressings. From information found on the headstones, it is evident that the 
graves from this cemetery include the deceased of the Marema and Masita 
families. The site appears to have been a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

         

SITE 26 S 28.28971         
E 26.74361 

Landowner The site comprises the ruins of an old farmstead in amongst a forest of blue 
gum and pepper trees, which have completely overgrown the remains of the 
farmstead. The size of the trees, some of which are growing within the spot 
where the dwelling would have stood, underscores the length of time since 
this farmstead had been abandoned. It is clear that the site is older than 60 
years and potentially older than 100 years as well. This means that if a 
midden is associated with the farmstead, it would be an archaeological site. 

While only remnants of the farmstead remain, its age coupled with the possibility that an archaeological midden may be 
present here, suggest that the site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 27 S 28.29000         
E 26.74817 

Landowner The site comprises a black cemetery containing 22 graves. Fourteen of these 
are stone concentrations and one has bricks for a dressing while seven have 
upright stones at the head and foot of the graves. Two of the graves have 
cement headstones on stone concentrations. From information found on 
the headstones, it is evident that the graves from this cemetery include the 
deceased of the Jafta family. The site appears to have been a farmworker 
cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

            

SITE 28 S 28.29213       
E 26.74315 

Fieldwork A farmhouse with a hipped corrugated iron roof is located here. The original 
component of the dwelling sits on a stone foundation, and the walls of the 
original structure consist of thick plastered brick walls with grooves made in 
the plaster to give the walls a decorative appearance. The later additions 
were built on a brick foundation and comprise yellow face brick walls. It is 
therefore clear that the building has been extended over the years. A brick 
cold room for meat processing as well as a tank is associated with the house.  

The house is certainly older than 60 years, and potentially older than 100 years as well. Furthermore, the preservation of 
the dwelling is relatively good. The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 29 S 28.27971        
E 26.75089 

Landowner The site comprises a black cemetery of 43 graves located within an 
agricultural field. Thirteen of the graves are stone packed while three graves 
have granite headstones. Of these three latter graves, one has a brick lining, 
another is stone packed and the third grave has an ornate metal railing. The 
graves appear to be buried in two rows. From information found on the 
headstones, it is evident that the graves from this cemetery include the 
deceased of the Ditalame and Manjo families. The site appears to have been 
a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

   

SITE 30 S 28.27354        
E 26.74104 

Landowner The site comprises a white cemetery, and contains two graves. One of the 
graves has a granite column headstone and granite lined dressing, with six 
columns on it and gravel dressing. The second grave is simply an upright 
stone on a stone base, with no visible inscription. The inscription on the 
granite grave dressing indicates that a member of the Kotze family lies 
buried here and that the person passed away in 1935.  

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 31 S 28.26550        
E 26.73676 

Fieldwork The site comprises a black cemetery of 108 graves. Four graves have granite 
headstones with granite-lined dressing whereas 17 graves have cement 
headstones, some with brick dressings and two with cement dressings. Five 
of the graves are soil heaps of which two are inside a metal fences. The 
remainder of the graves have stone packed dressings. The cemetery is 
located along a farm boundary fence. The inscription on the headstones 
from the cemetery’s graves indicate that members of the Mosailane, 
Mboyane, Nomcayi, Thlapo, Katsamere, Seabelo and Tlhoholo families lie 
buried here. The site appears to have been a farmworker cemetery. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

       

SITE 32 S 28.27972        
E 26.74566 

Fieldwork The site comprises a farmhouse with a thatched rondavel on one side and a 
face brick gable on the other. It is possible that the rondavel represents the 
first structure here, or that the original farmhouse (without the gable) and a 
separate rondavel represent the original structures. A separate metal roof 
cover has been erected over the entire house, with the thatch of the 
rondavel still intact. The site is associated with a cold room and water tank. 

The farmhouse is older than 60 years, but has been extensively modified over the years. The structure is of Low Significance, 
which equals Generally Protected A (GP.C) / Grade 4C. 
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SITE 33 S 28.11447        
E 26.72084 

Fieldwork A low density surface scatter of Middle Stone Age lithics were observed on 
the northern bank of the Sand River, roughly 100 m east of the bridge on the 
R30 between Welkom and Theunissen. The highest density of lithics 
observed at the site is two lithics per 1 m². The site extends over an area of 
roughly 25 m x 25m in size.   

The site represents the only Stone Age site identified within the study area. It is of Medium Significance, which equals 
Generally Protected B (GP.B) / Grade 4B. 

   

SITE 34 S 28.11478        
E 26.71923 

Fieldwork The site comprises approximately 10 stone cairns built from stone and 
cement, and some of these cairns have metal pegs associated with them. 
The cairns are on average 0.6 m high and appears to have been painted 
white a very long time ago. While the exact function of these markers is not 
presently clear, it is possible that the original road passed through here and 
that these cairns were used as road markers to indicate the approaching 
drift. This possible interpretation is supported by the layout of the markers 
in that they were found in groups of two’s spaced roughly 15 m apart with 
the section of land between each set of markers reasonably level, even 
though it is currently overgrown.  

 The structures are of Low to Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 35 S 28.11457        
E 26.72055 

Fieldwork The site comprises an old historic ash midden located on the northern bank 
of the Sand River. The exact historic association of the midden is not 
presently clear, however the artefacts observed here appear to be older 
than 100 years. The midden is approximately 15 m x15 m in extent and is 
eroding southwards towards the river. In the photograph below, a H&A 
Gilbey bottle, a porcelain ceramic shred, glass stopper, a writing slate 
fragment, an aquamarine Lemos-type bottle fragment as well as medicine 
bottles including a De Witt bottle. 

Due to the age of the midden, the site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

 

SITE 36 S 28.11458        
E 26.71827 

Landowner The site comprises a black cemetery, with eight graves. One grave has a 
granite headstone with a granite-lined dressing, six of the graves have soil 
heaps with small upright stones at the head and foot whereas the remaining 
grave has a stone packed dressing. The inscription on the granite grave 
dressing indicates that a member of the Nohatsi family lies buried here and 
that the person passed away in 2005. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 37 S 28.09339        
E 26.73264 

Fieldwork The site comprises a cemetery of 37 graves. One of the graves has a 
headstone which indicates that two people are buried there. This headstone 
indicates that members of the Adamson family lie buried here. Regarding 
the other graves, two have upright stones for headstones, one has vertically 
packed stones in a rectangle shape and the other 33 graves are stone 
packed, some with an upright stone at the head. The cemetery is located on 
the farm Adamson’s Vley, and as a result it is evident that many of the graves 
from this cemetery are very old, and certainly older than 100 years. 

All graves have high levels of emotional, religious and in some cases historical significance. Due to the age of the cemetery, 
and its historic nature, the site is deemed to be of High Significance, which equals Local Significance 3B / Grade LS 3B. 

             

SITE 38 S 28.11755       
E 26.71946 

Fieldwork The site comprises the concrete drift and adjacent bridge over the Sand River 
at Blaauwdrift. The drift predates the bridge and was embedded by two 
rocks. At least the drift is believed to be older than 60 years, although the 
possibility does exist for the bridge to be as old. 

The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 39 S 28.11894      
E 26.72133 

Fieldwork The site comprises the old shop at Moelbank. The building is not depicted 
on the First Edition of the 2826BA Topographical Sheet that was surveyed in 
1945. However, it is depicted on the Second Edition of the same map sheet, 
which indicates the building is at least 62 years old. The building appears to 
have been modified over the years. 

 The site is of Low to Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

 

SITE 40 S 28.12036       
E 26.72208 

Fieldwork The site comprises a building that was recently converted to a shop known 
as “De Drift Trading Post” and which is currently used as a shed. The building 
appears to be older than 60 years. 

 The site is of Low to Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 
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SITE 41 S 28.12001        
E 26.72281 

Fieldwork The site comprises an old farmhouse, built with yellow face brick and plaster. 
The building has a hipped corrugated iron roof. All the windows have steel 
window frames. The original front veranda of the building has been closed 
off. A brick cold room is associated with the building. The house is currently 
used as a pig sty.   

 The site is of Low to Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

    

SITE 42 S 28.26797        
E 26.69615 

Fieldwork The site comprises two old wagon sheds located a short distance apart. The 
eastern shed is older and has a mud brick construction. It has a hipped roof 
and sits on a stone foundation. Although one of the walls of this structure is 
nearly falling over, the overall preservation of this old structure is relatively 
good. The western shed was built with orange face brick and has a hipped 
roof. This western shed appears to be older than 60 years whereas the 
eastern shed may be older than 100 years. It seems likely that these two 
structures formed part of a historic farmstead. 

Due to the age of the site, coupled with the relatively good preservation of the oldest shed, the site is deemed to be of 
Medium to High Significance, which equals Generally Protected A (GP.A) / Grade 4A. 
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SITE 43 S 28.26195       
E 26.70394 

Fieldwork The site comprises what appears to be an old wagon shed. At least sections 
of the walls of the structure were built using mud bricks. The shed has a 
pitched corrugated iron roof.  

The building form part of a more modern farmstead including a dwelling and 
associated buildings. 

The site is of Medium Significance, which equals Generally Protected B (GP.B) / Grade 4B. 

                                                      

SITE 44 S 28.24613       
E 26.71074 

Fieldwork An old farmstead was identified here and comprises a farm dwelling, shed 
as well as a number of outbuildings. The farmhouse is a plastered brick 
building with a hipped roof. The shed comprises a rectangular brick core (not 
unlike the shed identified at Site 9) with a pitched roof to which annexes 
were added. The shed sits on a stone foundation. Associated buildings 
include a small rectangular structure with a hipped roof. All these buildings 
formed part of a historic farmstead, and are certainly older than 60 years. 
Sections of the farmstead may in fact also be older than 100 years as well. 
The preservation of all the buildings at the site is relatively good, especially 
considering the age of some of these buildings. 

The rarity of “Hartbeeshuisies affords this site Medium to High Significance, which equals Generally Protected A (GP.A) / 
Grade 4A. 

  



142 

 

PGS Heritage 

SITE 45 S 28.14996        
E 26.67970 

Landowner The ashes of Mr. Lourens is buried in the garden of his son. The place is 
marked with a cross. 

All graves have high levels of emotional, religious and in some cases historical significance. The site is of Medium to High 
Significance, which equals Generally Protected A (GP.A) / Grade 4A. 

  

 

8.3 Fieldwork Findings during the Heritage Impact Assessment Phase 

The fieldwork undertaken as part of this Heritage Impact Assessment focused on the development footprints and their 

alternatives. A total of 18 heritage sites were identified within or in close proximity to the proposed gas production 

infrastructure footprint areas. These heritage sites were numbered from TET 1 tot TET 18. This fieldwork was 

undertaken from Tuesday, 6 December 2016 to Friday, 9 December 2016.  

 

A second fieldwork component was undertaken on Thursday, 9 February 2017 and Friday, 10 February 2017. This 

fieldwork focused on the 1km wide circular study areas around the six new proposed well sites (F1, F2, F3, F4, F5 and 

F6) as well as the proposed compressor sites at ST23 and Sibanye. A total of nine heritage sites were identified during 

this component, and these were numbered from TET 19 to TET 27. 

 

The methodology utilised during both fieldwork phases were as follows: 

 

 The work was undertaken by well experienced teams comprising an archaeologist/heritage specialist and one 

or more field assistants; 

 Pedestrian and vehicle surveys were undertaken of the proposed footprint areas; and  

 Tracks logs were recorded by the fieldwork team throughout the fieldwork.    

 

Maps presented on the following pages depict the recorded GPS track logs as well the identified heritage sites. 
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Figure 53 – Google Earth depiction of the study area. This image depicts the study area (red outline), development 
footprints (green = proposed new wells; black = existing wells) as well as the track logs recorded during the fieldwork 

undertaken for the heritage impact assessment (white lines).  
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Figure 54 – Closer view of the same Google Earth map. The area around the Sand River is shown, with the recorded 
track logs depicts in white.  

 

 

Figure 55 – Another closer view of the same Google Earth map. The area to the east of Shaft 4 at the Sibanye 
(Beatrix) Mine is shown. The recorded track logs are depicted in white.  
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Figure 56 – Google Earth depiction of a section of the study area. This image depicts the application area (thick red 
outline), seven of the circular study area components (red) as well as the track logs recorded during the fieldwork 

(white lines) undertaken specifically on these circular areas for the six new proposed well positions and two 
compressor sites.  
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Figure 57 – Closer view of the track logs recorded at the circular area at Sibanye.  
 

 

Figure 58 – A closer view of the same Google Earth map as shown on the previous page. The area in proximity to the 
proposed well at F6 (green circle) as well as the ST23 compressor site (pink square) is shown. The recorded track logs 

are depicted in white.  



147 

 

PGS Heritage 

 

 

Fi
g

u
re

 5
9

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 a

n
d

 s
ig

n
if

ic
a

n
ce

 o
f 

si
te

s 
id

en
ti

fi
ed

 d
ur

in
g

 t
h

e 
im

p
a

ct
 a

ss
es

sm
en

t 
p

h
a

se
 in

 t
h

e 
n

or
th

er
n

 e
n

d
 o

f 
th

e 
st

u
d

y 
a

re
a

. 

 



148 

 

PGS Heritage 

 

 

Fi
g

u
re

 6
0

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 a

n
d

 s
ig

n
if

ic
a

n
ce

 o
f 

si
te

s 
id

en
ti

fi
ed

 d
ur

in
g

 t
h

e 
im

p
a

ct
 a

ss
es

sm
en

t 
p

h
a

se
 in

 t
h

e 
so

ut
h

er
n

 e
n

d
 o

f 
th

e 
st

u
d

y 
a

re
a

. 

 



149 

 

PGS Heritage 

 

 

 

Fi
g

u
re

 6
1

 –
 M

a
p

 d
ep

ic
ti

n
g

 t
h

e 
d

is
tr

ib
u

ti
o

n
 o

f 
h

er
it

a
g

e 
si

te
s 

id
en

ti
fi

ed
 w

it
h

in
 t

h
e 

1
km

 w
id

e 
ci

rc
u

la
r 

a
re

a
s.

 

 



150 

 

PGS Heritage 

8.3.1 TET 1 

 

See Site 37 

 

Site Coordinates: 

 

S 28.09339 

E 26.73264 

 

Site Description: 

 

An informal cemetery comprising 37 graves was identified in a copse of trees on the farm Adamsonsvlei 655. All the 

graves from the cemetery are orientated along the east-west axis. The following dressing types were identified: 

 

 Upright formal marked headstone at the head of the grave (n = 1)  

 Upright unmarked stone at the head of the grave (n = 2) 

 Stone packed grave dressing some with upright unmarked stone as headstone (n = 33) 

 Rectangular dressing comprising vertically packed stones (n = 1) 

 

Only the one grave comprising a single upright formal headstone contained details of the particular deceased. The 

inscription from this headstone revealed that two individuals were buried here. It reads as follows: 

 

 

 

 

IN SACRED MEMORY 

OF 

JOHN ADAMSON 

DIED 27 FEBRUARY 1913 

AND 

EMMA YOUNG ADAMSON 

DIED … 1903 

 

The inscription on this grave makes it clear that this cemetery can be associated with Adamson family who gave the 
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farm Adamsonsvlei 655 its name. At least sections of the cemetery are at least 100 years old. 

 

Site size: Approximately 70m x 40m. 

 

Site position and impact: The cemetery is located approximately 45m west of the proposed In-Field Pipeline North 

(HDR1) as well as the In-Field Pipeline (Alt 4). 

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 

 

 

Figure 62–General view of the cemetery at TET 1.  
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Figure 64-One of the stone packed graves from the 
site. Scale is in 10cm increments. 

 

Figure 63-Close-up view of the headstone on the grave 
of John Adamson and his wife Emma Young Adamson. 
Scale is in 10cm increments. 
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8.3.2 TET 2 

 

Site Coordinates: 

 

S 28.09312  

E 26.73390 

 

Site Description: 

 

The site comprises a stone packed terrace wall located approximately 130m from the historic cemetery where John 

Adamson lies buried. Apart from its function of a terrace wall, the structure may also have formed part of the livestock 

enclosures on the farm. It seems likely that the wall forms part of the meagre tangible remains associated with John 

Adamson that still exists today as well as the early history of the farm Adamsonsvlei.    

 

Although the exact age of the structure is not presently known, it is certainly older than 60 years and more than likely 

older than 100 years as well. 

 

Site size: Unknown 

 

Site position and impact: Both the In-Field Pipeline North (HDR1) and In-Field Pipeline (Alt 4) cut through the site. 

 

Current Protection Status: 

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act 25 of 

1999. Additionally, in terms of Section 35(4) of the National Heritage Resources Act (25 of 1999), man-made features 

and artefacts older than 100 years are defined as being archaeological. In the same section, the act also states that 

such archaeological sites and objects may not be disturbed, altered, modified or destroyed without a suitable permit 

from the South African Heritage Resources Agency (SAHRA). 

 

Site Significance: 

 

The site possesses moderate levels of historic and architectural significance and has the potential to represent a unique 

tangible remnant of the early history of the farm Adamsonsvlei. The site has a Generally Protected B – Medium Significance. 
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Figure 65–View of a section of TET 2. The cemetery at TET 1 can be seen at the trees in the back. Scale is in 10cm 
increments. 
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8.3.3 TET 3 

 

Site Coordinates: 

 

S 28.09226 

E 26.73654 

 

Site Description: 

 

The site comprises an extensive rectangular stone walled-enclosure which is sub-divided into two main sections. The 

rectangular shape of the stone-walled enclosure indicates that it dates from the Historic Period rather than the Late 

Iron Age. It seems more than likely that this rectangular structure was the main cattle enclosure for the original 

farmstead of John Adamson. 

 

The walls of the structure are in a poort state of preservation. Although the foundations and lower wall sections are 

still in situ, the remainder of these stone walls appear to have been deliberately damaged. Although this is not certain, 

it is possible that these upper wall sections were bulldozed at an unknown point in time. The presence of vegetation 

growth on disturbed wall sections indicates that this mechanical disturbance is not a recent event.  

 

Although the exact age of the structure is not presently known, it is certainly older than 60 years and more than likely 

older than 100 years as well. The extent of the structure is approximately 60m x 60m. 

 

Site position and impact: Both the In-Field Pipeline North (HDR1) and In-Field Pipeline (Alt 4) cut through the south-

eastern corner of the site. 

 

Current Protection Status: 

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act 25 of 

1999. Additionally, in terms of Section 35(4) of the National Heritage Resources Act (25 of 1999), man-made features 

and artefacts older than 100 years are defined as being archaeological. In the same section, the act also states that 

such archaeological sites and objects may not be disturbed, altered, modified or destroyed without a suitable permit.  

 

Site Significance: 

 

The site possesses moderate levels of historic and architectural significance and has the potential to represent a unique 

tangible remnant of the early history of the farm Adamsonsvlei. The site has a Generally Protected B – Medium Significance. 
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Figure 66–General view of a section of the site. Scale is in 10cm increments. 
 

 

Figure 67–This view along the southern wall of the structure depicts the disturbance which had taken place at the 
site. Although the original foundation of the wall is located on left, the dispersed stones from the actual stone wall 

itself can be seen on the right. Scale is in 10cm increments. 
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8.3.4 TET 4 

 

Site Coordinates: 

 

S 28.10289 

E 26.72654 

 

Site Description: 

 

The site comprises the poorly preserved remains of farm worker accommodation on both sides of the fence between 

the farms Adamsonsvlei and Blaauwdrift. The remains of structures and associated rubbish heaps were observed. The 

site has been abandoned for a number of years and as a result was found to be quite overgrown by vegetation. 

According to an elderly member of the community still living at Adamsonsvlei further to the north, a cemetery is 

located in the general surroundings of this site. An intensive walkthrough of the surrounding of the site was made to 

attempt to locate the cemetery. No evidence for a cemetery was identified within a distance of 100m from the site. 

 

The exact age of the site is not known. However, based on the artefacts observed at the various middens from the 

site, it is not very old. These middens revealed a significant number of recent and modern items, including plastics. It 

is therefore quite clear that the site is not older than 60 years. However, the risk does exist for stillborn babies to have 

been buried here. Until the presence of such possible graves at the site has been proven or disproven, a worst case 

scenario will be adopted within which it is assumed that such stillborn baby graves are indeed located here.   

 

Site position and impact: Both the In-Field Pipeline North (HDR1) and In-Field Pipeline (Alt 4) cut through the south-

eastern corner of the site. 

 

Current Protection Status: 

 

Depending on numerous factors, graves and burial grounds fall under various legislative protections. Such legislation 

may include the National Heritage Resources Act 25 of 1999, the Removal of Graves and Dead Bodies Ordinance 

(Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the Ordinance on Excavations (Ordinance no. 12 of 1980) 

as well as any local and regional provisions, laws and by-laws that may be in place.   

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the site must be viewed as containing stillborn graves. 

Graves and burial grounds have high levels of significance. It has a Generally Protected A – Medium to High Significance.  
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Figure 68–General view of the site. Scale is in 10cm increments. 
 

 

Figure 69–One of the poorly preserved structures from the site. Scale is in 10cm increments. 
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8.3.5 TET 5 

 

Site Coordinates: 

 

S 28.11244  

E 26.72668 

 

Site Description: 

 

The site comprises three irregularly shaped stone concentrations associated with a low density scatter of cultural 

material of different ages. The stone concentrations can presently be viewed as possible graves only. The cultural 

material observed in proximity to the stone concentrations include Later Stone Age lithics as well as a hammerstone, 

undecorated potsherds that may be associated with either the Late Iron Age or Historic Period as well as glass artefacts 

from the Historic Period. The site is located within an agricultural field. As a result, the context of the artefacts observed 

here is not known.  

 

Site size: Approximately 30m x 30m. 

 

Site position and impact: The In-Field Pipeline North (HDR1) and In-Field Pipeline (Alt 4) cut through the south site. 

 

Current Protection Status: 

 

In terms of Section 35(4) of the National Heritage Resources Act (25 of 1999), man-made features and artefacts older 

than 100 years are defined as being archaeological. In the same section, the act also states that such archaeological 

sites and objects may not be disturbed, altered, modified or destroyed without a suitable permit.  

 

Graves and burial grounds fall under various legislative protections. Such legislation may include the National Heritage 

Resources Act 25 of 1999, the Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human 

Tissue Act 65 of 1983, the Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional 

provisions, laws and by-laws that may be in place.   

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the three stone concentrations must be viewed as 

graves. Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has 

a Generally Protected A – Medium to High Significance. The cultural material identified at the site is of low significance. 
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Figure 70–One of the stone concentrations identified at the site. Scale is in 10cm increments. 
 

 

 

Figure 71–The lithics and hammerstone identified at the site. Scale is in 1cm increments. 
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8.3.6 TET 6 

 

Site Coordinates: 

 

S 28.11325 

E 26.72337 

 

Site Description: 

 

The site comprises a rectangular stone concentration that is orientated along the east-west axis. The rectangular 

structure is approximately 1.6m long and 1m wide. Despite the absence of a formal headstone and grave goods, the 

structure does have the appearance of a grave.   

 

Two irregularly shaped stone concentrations were observed 5m and 8m respectively west of the rectangular stone 

concentration described first. These stone concentrations may also be graves. 

 

Site size: Approximately 20m x 20m. 

 

Site position and impact: The site is located 6m south of the In-Field Pipeline North (HDR1) as well as the In-Field 

Pipeline (Alt 4). 

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 72–General view of the rectangular stone concentration at TET 6. Scale is in 10cm increments. 
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8.3.7 TET 7 

 

Site Coordinates: 

 

S 28.11344 

E 26.72257 

 

Site Description: 

 

The site comprises a loose pile of stones and headstones. One of these headstones is firmly placed in the ground in an 

upright position, with the remainder of the headstones that could be observed at the site scattered around. All the 

headstones from the site were found to be broken.  

 

It is not presently known wether the site represents the original position of a cemetery comprising roughly four graves, 

or whether disturbed graves from another site had been dumped here. This said, the fact that at least one of the 

headstone fragments was found to be still firmly placed in the ground, suggest that this site  represents the original 

location of the cemetery. 

 

The following headstones could be identified: 

 

 Loose broken cement  headstone on which the name ELISA can still be read. This stone was lying flat and was 

partially covered by soil; 

 Loose upper section of a broken gothic-shaped cement headstone containing the name DICK SWAR(?). The 

headstone does contain a date of death, but this was illegible; 

 Base of broken cement headstone that was still firmly placed in the ground in an upright position. Only the 

date of death section could be read from the headstone, namely DIED 8 – 9 – 35; and 

 Two broken cement headstone fragments found lying next to each other. The following sections could be read 

from the two headstone fragments:  LYDIA…THLAHO 1923…HLOKAHALA…10 SEPTEMBER 1933 ROBALE KA 

KHOTSO. In terms of this headstone, the only component of the name that could be deciphered is LYDIA. The 

remaining words have reference to aspects such as Born (Date of Birth), Died (Date of Death) and Rest in 

Peace. From this it is clear that a 10 year old girl named Lydia was buried here.    

 

It is clear from the dates appearing on two of the headstones, namely 1933 and 1935, that these graves appear to date 

from the 1930s and are as a result certainly older than 60 years. 

 

Site size: Approximately 10m x 10m. 
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Site position and impact: The site is located 6m south of the In-Field Pipeline North (HDR1) as well as the In-Field 

Pipeline (Alt 4). 

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 

 

 

Figure 73–General view of the cemetery at TET 7. The positions of three of the four headstones identified at the site 
which can be seen on this image are marked with red arrows. Scale is in 10cm increments. 
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Figure 74–One of the broken headstones at the cemetery at TET 7. Scale is in 10cm increments. 
 

 

Figure 75–Another view of one of the broken headstones from the cemetery at TET 7. Scale is in 10cm increments. 
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8.3.8 TET 8 

 

See Site 36 

 

Site Coordinates: 

 

S 28.11458            

E 26.71827 

 

Site Description: 

 

An informal cemetery comprising eight graves is located here. One grave has a granite headstone with a granite-lined 

dressing, six of the graves have soil heaps with small upright stones at the head and foot whereas the remaining grave 

has a stone packed dressing. The inscription on the granite grave dressing reads as follows: 

 

 

 

NOHASI 

11.01.1966 

26.05.2005 

IN LOVING MEMORY 

OF 

OUR BELOVED MOTHER 

+ GRANDMOTHER 

NOBANTU 

REST IN PEACE 

 

 
The cemetery may be associated with the small settlement located 140m to the west. 

 

Site size: Approximately 25m x 25m. 

 

Site position and impact: The site is located approximately 35m south of the In-Field Pipeline North (HDR1) as well as 

the In-Field Pipeline (Alt 4). 
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Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 

 

 

 

Figure 76–General view of the cemetery at TET 8.  
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Figure 77–Closer view of one of the graves at TET 8. Scale is in 10cm increments.  
 

 

Figure 78–Closer view of one of the graves at TET 8. This particular grave dressing consists of a soil heap with small 
upright stones marking the head and foot of the grave. Scale is in 10cm increments. 
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8.3.9 TET 9 

 

Site Coordinates: 

 

S 28.11755 

E 26.71946 

 

Site Description: 

 

The site comprises the concrete drift and adjacent bridge over the Sand River at Blaauwdrift. According to information 

obtained during the desktop study, this drift was also known as the Du Preez Leger Drift. The drift pre-dates the bridge 

and was embedded by two rocks. The drift is depicted on the First Edition of the 2826BA Topographical Sheet that was 

surveyed in 1945, whereas the concrete bridge is depicted for the first time on the Second Edition of the 2826BA 

Topographical Sheet that was surveyed in 1954. As a result, both structures are older than 60 years.  

 

As revealed during the archival and historical desktop study, the following historic events associated with the Battle 

of Zand River can be associated with the Du Preez Leger Drift: 

 

 On the morning of 9 May 1900, Lieutenant-Colonel Thomas William Porter with the 1s Cavalry Brigade 

departed from Smaldeel to reconnoitre the two drifts at Du Preez Leger and De Klerks Kraal. They were assisted 

in this task by Major-General J.B.B. Dickson with the 4th Cavalry Brigade; 

 At 11 am, Major-General John French with his advance guard reached Kalkoenkrans, a section of which farm 

is located within the present study area. Here he received word from the reconnaissance units on the river 

that the Du Preez Leger Drift was not held by the enemy. Seizing the opportunity to outflank the Boer positions, 

French immediately ordered a squadron of the Scots Greys forward to take possession of the drift, and ordered 

the remainder of the 1st Cavalry Brigade to follow and assist in this task; and 

 By 15h30 that afternoon the Du Preez Leger Drift was occupied by the British force. 

 

Site size: Approximately 100m x 50m. 

 

Site position and impact: The In-Field Pipeline North (HDR1) as well as the In-Field Pipeline (Alt 4) cross over the site. 

 

Current Protection Status: 

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act 25 of 

1999.  
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Site Significance: 

 

The site possesses moderate levels of historic and architectural significance. Although events associated with the Battle of 

Zand River appears to have taken place at the drift where the site is located, the drift was not held by the Boer forces and as 

a result no shots were actually fired here. The site has a Generally Protected B – Medium Significance. 

 

 

 

Figure 80 – General view of the site with the older drift visible on 
the right and the more modern concrete bridge dominating the 
landscape on the left.  

 

Figure 79 – View along the older drift with the more modern 
concrete bridge on the left.  
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8.3.10 TET 10 

 

Site Coordinates: 

 

S 28.18147 

E 26.75419  

 

Site Description: 

 

A long rectangular brick silage pit structure (60m x 8m) is located here, and encloses a 10m deep pit. The walls of the 

structure were built using baked red bricks and slope at an angle downward into the pit. This angle is quite steep along 

the long sides of the rectangular structure, and much less so along the two shorter sides. The reason for the latter 

lesser angle is to allow vehicles (i.e. tractors) to drive safely into the pit to deposit silage. Steel drums were placed on 

the corners of each short end to act as barriers and stop damage to the structure from vehicles crashing into it. 

 

The entire silage pit would originally have been covered by a flat corrugated iron roof. All that remains of this roof are 

the lower sections of the original supporting steel poles along the two long sides of the structure.  

 

Although the exact age of the structure is not presently known, significant sections of its brick walls had evidently been 

eroded away by wind and sand. This erosion of the brick walls suggests that the structure has existed here for quite 

some time. As a result, it is certainly older than 60 years. 

 

Site size: Approximately 70m x 10m. 

 

Site position and impact: The In-Field Pipeline (Alt 4) passes immediately south of the site.   

 

Current Protection Status: 

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act 25 of 

1999.  

 

Site Significance: 

 

The site possesses moderate levels of historic and architectural significance and represents a unique tangible remnant of 

historic farming activities in this area. The site has a Generally Protected B – Medium Significance. 
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Figure 81–General view of the silage pit as seen from the west. Scale is in 10cm increments.  
 

 

Figure 82–View of a section of the northern wall of structure. Scale is in 10cm increments. 
 



173 

 

PGS Heritage 

8.3.11 TET 11 

 

Site Coordinates: 

 

S 28.18559 

E 26.73656 

 

Site Description: 

 

An extensive cemetery comprising 112 graves of black people is located here. The cemetery is located on the boundary 

fence between the farms Palmietkuil 328 and Kalkoenkrans 225, and is situated in its entirety within the latter farm’s 

property. The cemetery was included in a previous heritage report undertaken by Van der Walt (2013).  

 

The cemetery had been fenced and is located 26m from Eskom power line pylons. The cemetery is not maintained and 

a number of headstones were seen in a fallen-down state.  

 

Eight different grave dressing types could be identified at the cemetery. For the most part, these grave dressing were 

orientated along the east-west axis. The following grave dressings were identified at the cemetery: 

 

 Upright stones at the head and foot of the grave (n = 57) 

 Stone packed grave dressing with upright unmarked stone as headstone (n = 39) 

 Stone packed grave dressing with metal marker as headstone (n = 1) 

 Rectangular brick-line dressing with granite headstone (n = 6) 

 Rectangular brick-lined dressing with cement headstone (n = 2) 

 Rectangular granite-lined dressing with granite headstone (n = 1) 

 Metal marker without any other dressing components (n = 4) 

 Cement headstone without any other dressing components (n = 2) 

 

The oldest date that could be identified on any of the graves from the cemetery, is 1956. Of course, this does not mean 

that 1956 can be considered the terminus post quem for the site. A large number of graves from the site do not possess 

any inscriptions or details of the deceased. It is therefore quite likely for the cemetery to be considerably older than 

the 1950s.     

 

The extensive size of the cemetery suggests that it was associated with a reasonably large community. Approximately 

340m south-east of the cemetery the remains of an old farm school is located. It seems more than likely that the 

school and cemetery were associated with the same reasonably large farm worker community residing on the farm 
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Kalkoenkrans.   

 

Site size: Approximately 60m x 60m. 

 

Site position and impact: The In-Field Pipeline (Alt 4) passes through the site.   

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the three stone concentrations must be viewed as 

graves. Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has 

a Generally Protected A – Medium to High Significance. The cultural material identified at the site is of low significance. 

 

 

Figure 83–General view of the cemetery at TET 11. The boundary fence between the farms Kalkoenkrans (left of the 
fence) and Palmietkuil (right of the fence) can clearly be seen. 
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Figure 84–General view of some of what is believed to be some of the older graves from the cemetery comprising 
stone concentrations with unmarked upright stones as headstones. Scale is in 10cm increments. 

 

 

Figure 85–Granite headstone from one of the graves with a brick-lined dressing and granite headstone. Scale is in 
10cm increments. 
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8.3.12 TET 12 

 

Site Coordinates: 

 

S 28.18613 

E 26.73433 

 

Site Description: 

 

The site comprises the poorly preserved remains of farm worker accommodation on the farm Palmietkuil 328. All that 

remains of the farm worker accommodation at this site are two rectangular stone foundations (TET 12a & TET 12b) 

associated with cultural material in the form of glass and metal fragments. A concentration of cultural material in the 

form of a midden (TET 12c) is also located nearby. 

 

The three components of the site can be described as follows: 

 

 TET 12a comprises the remnants of a rectangular stone foundation that is located in close proximity to an 

Eskom pylon. As indicated above, glass and metal fragments were found associated with this structure; 

 TET 12b comprises a rectangular stone foundation (5m x 4m) with glass and metal fragments found associated 

with the structure. Two of these glass fragments are from the same clear container and have embossed letters 

on them. One of these glass fragments contains the embossed word section “…EUR…” and the second 

fragment the word section “…ON…” It is not presently possible to identify the particular bottle or brand; and 

 TET12c represents a midden located roughly 5m from the previous structure. The fragments observed on the 

surface of the site include the lid of a Consol glass jar, a writing slate fragment as well as the shoulder, neck 

and rim of a small brown medicine bottle.   

 

The exact age of the site is not known. However, the only time that huts are depicted in proximity to this site on the 

available topographical map sheets, is on the Second Edition of the 2826BA sheet that was surveyed in 1954. It seems 

likely therefore for the site to be potentially just older than 60 years. Furthermore, the presence of a Consol glass item 

provides a terminus post quem for this section of the midden in that Consolidated Glass Works was started in May 

1946 (www.consol.co.za).    

 

The site may be just older than 60 years with some remnants of its stone structures remaining. The cultural material 

identified here is not older than 100 years and as a result not protected by the available heritage legislation. However, 

the risk does exist for stillborn babies to have been buried here. Until the presence of such possible graves at the site 

has been proven or disproven, a worst case scenario will be adopted within which it is assumed that such stillborn 
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baby graves are indeed located here.   

 

Site size: Approximately 70m x 70m. 

 

Site position and impact: The site is located 8m east of the proposed In-Field Pipeline (Alt 4) as well as the Trunkline 

(ST23 to Sibanye).   

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place. Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage 

Resources Act 25 of 1999. 

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the site must be viewed as containing stillborn graves. 

Graves and burial grounds have high levels of significance. As a result, the site has a Generally Protected A – Medium to High 

Significance. The structural remains have a relatively low significance with the cultural material of low significance. 

 

 

Figure 86–General view of the structure at TET 12a. Scale is in 10cm increments. 
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Figure 87–Three examples of glass fragments observed in proximity to TET 12a. Scale is in 1cm increments. 
 
 

 

Figure 88–General view of the structure at TET 12b. Scale is in 10cm increments. 
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Figure 89–Some of the glass fragments that were found near the structure at TET 12b. Scale is in 1cm increments. 
 
 

 

Figure 90–The midden identified at TET 12c. Scale is in 10cm increments. 
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8.3.13 TET 13 

 

Site Coordinates: 

 

S 28.18746  

E 26.73452  

 

Site Description: 

 

The site comprises the poorly preserved remains of farm worker accommodation on the farm Palmietkuil 328. All that 

remains of the farm worker accommodation is a rectangular stone foundation (5m x 3m) and four stone corner posts 

of a small camp (5m x 5m). Cultural material in the form of glass, metal and imported ceramic fragments were 

identified in association with the rectangular foundation structure.  

 

As indicated above, the four stone posts appear to be all that remains of a small camp, possibly for the keeping of 

livestock. Only one of the stone posts are still in an upright position, with another one leaning over and the remaining 

two posts lying flat on the ground.  

 

The exact age of the site is not known. However, the only time that huts are depicted in proximity to this site on the 

available topographical map sheets, is on the Second Edition of the 2826BA sheet that was surveyed in 1954. It seems 

likely therefore for the site to be potentially just older than 60 years.  

 

The site may be just older than 60 years with some remnants of its stone structures remaining. The cultural material 

identified here is not older than 100 years and as a result not protected by the available heritage legislation. However, 

the risk does exist for stillborn babies to have been buried here. Until the presence of such possible graves at the site 

has been proven or disproven, a worst case scenario will be adopted within which it is assumed that such stillborn 

baby graves are indeed located here.   

 

Site size: Approximately 70m x 50m. 

 

Site position and impact: The site is located 7m west of the proposed In-Field Pipeline (Alt 4) as well as the Trunkline 

(ST23 to Sibanye).   

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 
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are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act 25 of 

1999. 

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the site must be viewed as containing stillborn graves. 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. The structural remains have a relatively low significance with the 

cultural material identified at the site of low significance. 

 

 

 

Figure 91–View of the remnants of what appears to have been a livestock camp. Apart from the upright corner post 
visible in the front, the positions of the corner posts are marked with red arrows. Scale is in 10cm increments. 
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Figure 92–General view of the remains of the structure. Scale is in 10cm increments. 
 

 

Figure 93–Another view of the remains of the structure. Scale is in 10cm increments. 
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8.3.14 TET 14 

 

Site Coordinates: 

 

S 28.18959 

E 26.73541  

 

Site Description: 

 

The site comprises the poorly preserved remains of farm worker accommodation on the farm Palmietkuil 328. All that 

remains of the farm worker accommodation are scatters of cultural material such as glass and metal fragments. The 

extent of the site is approximately 120m x 70m. The exact age of the site is not known. However, the only time that 

huts are depicted in proximity to this site on the available topographical map sheets, is on the Second Edition of the 

2826BA sheet that was surveyed in 1954. It seems likely therefore for the site to be potentially just older than 60 years.  

 

Although the site may be just older than 60 years, none of the structures have remained preserved. Furthermore, the 

cultural material identified here is not older than 100 years and as a result not protected by the available heritage 

legislation. However, the risk does exist for stillborn babies to have been buried here. Until the presence of such 

possible graves at the site has been proven or disproven, a worst case scenario will be adopted within which it is 

assumed that such stillborn baby graves are indeed located here.   

 

Site position and impact: The In-Field Pipeline (Alt 4) and Trunkline (ST23 to Sibanye) cut through the site.   

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections. Such legislation may include the National Heritage 

Resources Act 25 of 1999, the Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human 

Tissue Act 65 of 1983, the Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional 

provisions, laws and by-laws that may be in place.   

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the site must be viewed as containing stillborn graves. 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. The cultural material identified at the site is of low significance. 
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Figure 94–General view of the site. Scale is in 10cm increments. 
 

 

Figure 95–Cultural material in the form of glass and metal fragments is found across the surface of the site. Scale is in 
10cm increments. 
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8.3.15 TET 15 

 

See Site 18 

 

Site Coordinates: 

 

S 28.22097 

E 26.75365 

 

Site Description: 

 

An informal cemetery comprising two black graves is located immediately adjacent to a farm road. The cemetery is 

enclosed by a fence. 

 

The two graves are located adjacent to each other and their dressings are both orientated along the east-west axis. 

One of the graves has a granite headstone with a granite lined dressing. The second grave is stone packed with a metal 

plaque. From the information found on the granite headstone, it is evident that the graves from this cemetery include 

the deceased of the Mokati family. This grave dates to 1978. The site may have been a small farmworker cemetery. 

 

Site size: Approximately 5m x 5m. 

 

Site position and impact: The proposed Trunkline (ST23 to Sibanye) cuts through the cemetery.   

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 96–General view of the cemetery at TET 15.  
 

 

Figure 97–Closer view of one of the graves at TET 15.  
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8.3.16 TET 16 

 

See Site 25 

 

Site Coordinates: 

 

S 28.25846           

E 26.75136 

 

Site Description: 

 

An informal cemetery comprising approximately 62 black graves is located here. The cemetery is enclosed by a fence. 

Four of the graves have cement headstones and brick linings, four have metal headstones and two are stone 

concentrations with upright stones, two of the graves have concrete linings and headstones and one has a metal 

marker with 23 graves comprising soil heaps. The remainder have packed stone dressings.  

 

From information found on the headstones, it is evident that the graves from this cemetery include the deceased of 

the Marema and Masita families. The site appears to have been a farmworker cemetery. 

 

Site size: Approximately 60m x 50m. 

 

Site position and impact: The In-Field Pipeline (Alt 4) and Trunkline (ST23 to Sibanye) pass a few meters north of the 

cemetery.   

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 98–General view of the cemetery at TET 16. Scale is in 10cm increments. 
 

 

Figure 99–Another general view of the cemetery at TET 16.  
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8.3.17 TET 17 

 

Site Coordinates: 

 

S 28.25369 

E 26.68232  

 

Site Description: 

 

A single broken lower grinder was identified adjacent to a fence. It seems likely that the lower grinder originated from 

a historic to recent farm worker homestead. This said, no associated structures or cultural material could be identified 

in proximity to the lower grinder.  

 

Site size: Approximately 5m x 5m. 

 

Site position and impact: The In-Field Pipeline (Alt 4) passes two meters north of the site.   

 

Current Protection Status: 

 

The lower grinder is an artefact of unknown age. If it was older than 100 years, it would have been defined as an 

archaeological artefact. In terms of Section 35(4) of the National Heritage Resources Act (25 of 1999), man-made 

features and artefacts older than 100 years are defined as being archaeological. In the same section, the act also states 

that such archaeological sites and objects may not be disturbed, altered, modified or destroyed without a suitable 

permit from the South African Heritage Resources Agency (SAHRA). 

 

Site Significance: 

 

As the site only comprises a single lower grinder, it is deemed to be of Generally Protected C – Low Significance. 
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Figure 100–General view of the site where the lower grinder was found. The red arrow marks the position of the 
grinder. Scale is in 10cm increments. 

   

 

Figure 101–Closer view of the broken lower grinder. Scale is in 1cm increments. 
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8.3.18 TET 18 

 

Site Coordinates: 

 

S 28.271924 

E 26.672234  

 

Site Description: 

 

A long rectangular brick building (20m x 4m) is located here. The walls of the building comprise baked red stock bricks 

placed on a stone foundation. The bricks were primarily laid with alternating stretching and heading courses, which 

can be described as English bond. One exception to the use of English bond could be identified in line with the top of 

the doors where three courses of stretchers were placed in between courses of headers.  

 

The building is subdivided into five rooms of equal size with five doors providing access to these rooms along the 

eastern façade of the building. Stone steps provide access to these five doors. Three of the doors still have wooden 

door frames whereas small wooden framed windows are located on the western face of the building. All five rooms 

have slate floors.  

 

No roof remains on the building with only sections of the original two-inch wooden beams still found in association 

with the building.  

 

Six steel cross ties each were erected on the eastern and western ends of the building, with two each observed on the 

northern and southern walls as well. These steel cross ties were cut from plough shares and bolted to the walls. The 

letters S.A.F.I.M. were stamped into the cross ties, which indicates that these plough shares were made by the 

company South African Farm Implement Manufacturers. This company was established in 1939 (Anderson & Lessing, 

1966). It is not known whether this company still exists today. 

 

The building was certainly associated with the nearby diamond mining activities, and may have been built as 

accommodation for mine workers. It is not presently exactly known how old the building is, although it is certainly 

older than 60 years. 

 

A few meters south by south-east of the building a circular brick and cement drinking trough is located. It is not 

presently known how old this structure is. A midden was also identified a short distance east of the building and can 

clearly be associated with it. Artefacts observed at the midden include the following: 

 

 A clear jar with threaded top which may have been a petroleum jelly container;  



192 

 

PGS Heritage 

 Small cylindrical pill bottle of clear glass with no embossing; 

 A broken rim from a large threaded jar; and 

 A four-hole button, possibly of Bakelite. 

 

The midden is certainly not older than 100 years, but may very well be older than 60 years.  

 

Site size: Approximately 40m x 40m. 

 

Site position and impact: The In-Field Pipeline (Alt 4) passes through the drinking trough and approximately 7m south 

of the old building.  

 

Current Protection Status: 

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act.  

 

Site Significance: 

 

The site possesses moderate levels of historic and architectural significance and represents one of only a handful tangible 

remains of the historic mining of diamonds in this area. The site has a Generally Protected B – Medium Significance. 

 
 

 

Figure 102–General view of the building as seen from the north-east. In the background the remains of historic to 
recent diamong mining activities can be seen.   
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Figure 103–General view of a section of the building’s eastern wall showing one of five doors. Note the steel cross tie 
to the left of the door. Scale is in 10cm increments. 

 

 

Figure 104–General view of a section of the building’s western wall showing one of the windows. Scale is in 10cm 
increments. 
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Figure 105–General view of the circular drinking through. Scale is in 10cm increments. 
 

 

Figure 106–This midden was identified a short distance east of the building and is clearly associated with it. Scale is in 
10cm increments. 
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8.3.19 TET 19 

 

See Site 13 

 

Site Coordinates: 

 

S 28.13652           

E 26.72375 

 

Site Description: 

 

An informal cemetery comprising approximately 26 black graves is located here. The cemetery is situated along a 

boundary fence. All the grave dressings from this cemetery are orientated along the East-West axis. Six of the grave 

dressings are stone concentrations, with unmarked upright stones on their western ends. Two of the grave dressings 

have cement brick linings, one has a clay baked lining with a cement headstone and one grave dressing has a brick 

lining with a granite headstone. The only surface markings on the remainder of the graves are small upright stones or 

concrete fragments. From information found on the headstones, it is evident that the graves from this cemetery 

include the deceased of the Nhlapo and Nondela families. The site appears to have been a farmworker cemetery. 

 

Site size: Approximately 40m x 20m. 

 

Site position and impact: The site is located within the 1km radius area surrounding the proposed F1 well. The site is 

located roughly 540 m east of the centre of this circular area.    

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 107–One of the graves from the cemetery at TET19.  Scale is in 10cm increments. 
 

 

Figure 108–Another view of one of the graves from the cemetery at TET 19.  



197 

 

PGS Heritage 

8.3.20 TET 20 

 

See Site 15A 

 

Site Coordinates: 

 

S 28.15576           

E 26.71384 

 

Site Description: 

 

An informal cemetery comprising approximately 40 black graves is located here. The site is a farmworker cemetery. 

All the grave dressings from this cemetery are orientated along the East-West axis. The largest majority of the graves 

from this cemetery have rectangular brick dressings and metal plaques. One of the graves has an oval stone packed 

grave dressing with an old bicycle frame placed on top of the dressing, whereas another grave is fenced off and has a 

welded metal railing enclosing the grave. From information found on the headstones, it is evident that the graves from 

this cemetery include the deceased of the Ramalefane, Mutale and Makhoro families.  

 

Site size: Approximately 50m x 50m. 

 

Site position and impact: The site is located within the 1km radius area surrounding the proposed F2 and F3 wells. The 

site is located roughly 956 m south-west of the centre of the circular area for F2 and 363 m west by south-west of the 

centre of the circular area for F3.    

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 109–General view of some of the graves from the cemetery at TET 20. 
 

 

Figure 110–Another general view of some of the graves from the cemetery at TET 20.  
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8.3.21 TET 21 

 

See Site 15B 

 

Site Coordinates: 

 

S 28.15547          

E 26.71390 

 

Site Description: 

 

An informal cemetery comprising approximately 20 black graves is located here. The site appears to be a farmworker 

cemetery that is still used. All the grave dressings from this cemetery are orientated along the East-West axis. Several 

of the graves have rectangular brick dressings and metal plaques, whereas others comprise large sand mounds, with 

metal plaques and grave goods. From information found on the headstones, it is evident that the graves from this 

cemetery include the deceased of the Zwane, Mphuthi, Moleko and Ramalefane families. The site appears to be a 

farm 

 

Site size: Approximately 40m x 20m. 

 

Site position and impact: The site is located within the 1km radius area surrounding the proposed F2 and F3 wells. The 

site is located roughly 928 m south-west of the centre of the circular area for F2 and 351 m west of the centre of the 

circular area for F3.    

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 111–General view of some of the graves from the cemetery at TET 21. 
 

 

Figure 112–One of the graves from the cemetery at TET 21.  
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8.3.22 TET 22 

 

See Site 45 

 

Site Coordinates: 

 

S 28.14997       

E 26.72474 

 

Site Description: 

 

The site comprises the burial place for the ashes of Mr. Lourens Lourens snr. The burial site is located in the garden 

of the deceased’s son, Mr. Lourens Lourens (jnr.). The place where the ashes were buried is marked with a cross. 

 

Site size: Approximately 5m x 5m. 

 

Site position and impact: The site is located within the 1km radius area surrounding the proposed F2 and F3 wells. The 

site is located roughly 647 m north-west of the centre of the circular area for F2 and 917 m south-west of the centre 

of the circular area for F3.    

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place.   

 

Site Significance: 

 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. 
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Figure 113–General view of TET 22. 
 

 

Figure 114–Closer view of the cross at TET 22. 
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8.3.23 TET 23 

 

Site Coordinates: 

 

S 28.16900 

E 26.73808 

 

Site Description: 

 

The site is located on the western bank of the Boschluis Spruit in an extensively eroded area marked by various 

depressions and dongas. The site comprises a high density scatter of Middle and Later Stone Age lithics exposed by 

erosion activities. The highest density of lithics identified at the site was estimated to be 15 lithics per m2. 

 

Site size: Approximately 70m x 60m. 

 

Site position and impact: The site is located within the 1km radius areas surrounding the proposed F4 and F5 wells. 

The site is located roughly 860m south by southeast of the centre of the circular area for F4 and approximately 540m 

north-west of the centre of the circular area for F5. 

 

Current Protection Status: 

 

In terms of Section 35(4) of the National Heritage Resources Act (25 of 1999), man-made features and artefacts older 

than 100 years are defined as being archaeological. In the same section, the act also states that such archaeological 

sites and objects may not be disturbed, altered, modified or destroyed without a suitable permit.  

 

Site Significance: 

 

The site represents one of only four known Stone Age sites from the entire study area. The relatively high density of lithics 

identified at the site increases its significance. As a result, the site has a Generally Protected A – Medium to High Significance.  
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Figure 115–General view along the western bank of the Boschluis Spruit where the Stone Age site was identified. 
 

 

Figure 116–Sample of lithics observed on the surface of the site. Scale is in 1cm and 5cm increments. 
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8.3.24 TET 24 

 

Site Coordinates: 

 

S 28.17894 

E 26.73330 

 

Site Description: 

 

The site is located on the western bank of the Boschluis Spruit in an extensively eroded area marked by various 

depressions and dongas. The site comprises a medium density scatter of Middle and Later Stone Age lithics exposed 

by erosion activities. The highest density of lithics identified at the site was estimated to be 15 lithics per m2. 

 

Site size: Approximately 100m x 100m. 

 

Site position and impact: The site is located within the 1km radius areas surrounding the proposed F6 well and ST23 

compressor plant. The site is located roughly 790m north-west of the centre of the circular area for F6 and 

approximately 650m north by north-west of the centre of the circular area for the proposed ST23 compressor plant. 

 

Current Protection Status: 

 

In terms of Section 35(4) of the National Heritage Resources Act (25 of 1999), man-made features and artefacts older 

than 100 years are defined as being archaeological. In the same section, the act also states that such archaeological 

sites and objects may not be disturbed, altered, modified or destroyed without a suitable permit.  

 

Site Significance: 

 

The site represents one of only four known Stone Age sites from the entire study area. The site has a Generally Protected B 

– Medium Significance.  
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Figure 117–General view of the site. 
 

 

 

Figure 118–Sample of lithics observed on the surface of the site. Scale is in 1cm and 5cm increments. 
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8.3.25 TET 25 

 

Site Coordinates: 

 

TET 25a TET 25b 

S 28.17803 E 26.74283 S 28.17977 E 26.74080 

 

Site Description: 

 

The site comprises the poorly preserved remains of farm worker accommodation on the farm Kalkoenkrans 225. All 

that remains of the farm worker accommodation are scatters of cultural material such as glass and metal fragments 

that were identified between the two waypoints shown above. This cultural material was observed over a corridor 

roughly 400m. While the exact age of the site is not known, a number of huts are depicted in this area on both the 

First and Second Editions of the 2826BA topographical sheets surveyed in 1945 and 1954 respectively. It seems likely 

therefore for the site to be older than 60 years.  

 

Although the site may be just older than 60 years, none of the structures have remained preserved. Furthermore, the 

cultural material identified here is not older than 100 years and as a result not protected by the available heritage 

legislation. However, the risk does exist for stillborn babies to have been buried here. Until the presence of such 

possible graves at the site has been proven or disproven, a worst case scenario will be adopted within which it is 

assumed that such stillborn baby graves are indeed located here.   

 

Site position and impact: The site is located within the 1km radius areas surrounding the proposed F6 well and ST23 

compressor plant. The site is located roughly 270m north by north-east of the centre of the circular area for F6 and 

approximately 870m north-east of the centre of the circular area for the proposed ST23 compressor plant. 

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections. Such legislation may include the National Heritage 

Resources Act 25 of 1999, the Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human 

Tissue Act 65 of 1983, the Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional 

provisions, laws and by-laws that may be in place.   

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the site must be viewed as containing stillborn graves. 

Graves and burial grounds have high levels of emotional, religious and historical significance. As a result, the site has a 

Generally Protected A – Medium to High Significance. The cultural material identified at the site is of low significance. 
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Figure 119–General view of a section of the area where cultural material was identified.  
 

 

 

Figure 120–Cultural material in the form of glass and metal fragments is found across the surface of the site. Scale is 
in 1cm and 5cm increments. 
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8.3.26 TET 26 

 

Site Coordinates: 

 

S 28.17983 

E 26.74406 

 

Site Description: 

 

The site comprises the poorly preserved remains of farm worker accommodation on the farm Kalkoenkrans 225. All 

that remains of the farm worker accommodation at the site is a poorly preserved structure of mud and baked red clay  

bricks. Only three of the walls of this structure still remains preserved, with no roof present.  

 

The poorly preserved structure is located within a cluster of modern farm worker accommodation units. The exact age 

of the structure is not known. However, huts are depicted in proximity to this structure on both the First and Second 

Editions of the 2826BA topographical sheets that were surveyed in 1945 and 1954 respectively. It seems likely 

therefore for the site to be potentially older than 60 years.  

 

While the structure itself is too poorly preserved to have any heritage significance, the risk does exist for stillborn 

babies to have been buried here. Until the presence of such possible graves at the site has been proven or disproven, 

a worst case scenario will be adopted within which it is assumed that such stillborn baby graves are indeed located 

here.   

 

Site size: Approximately 20m x 20m. 

 

Site position and impact: The site is located within the 1km radius areas surrounding the proposed F5 and F6 wells. 

The site is located roughly 440m north-east of the centre of the circular area for F6 and approximately 960m south by 

south-east of the centre of the circular area for the proposed F5 well. 

 

Current Protection Status: 

 

Graves and burial grounds fall under various legislative protections, depending on factors such as where the graves 

are located as well as their age. Such legislation may include the National Heritage Resources Act 25 of 1999, the 

Removal of Graves and Dead Bodies Ordinance (Ordinance no. 7 of 1925), the Human Tissue Act 65 of 1983, the 

Ordinance on Excavations (Ordinance no. 12 of 1980) as well as any local and regional provisions, laws and by-laws 

that may be in place. Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage 
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Resources Act 25 of 1999. 

 

Site Significance: 

 

Until such time that the presence of graves at the site has been tested, the site must be viewed as containing stillborn graves. 

Graves and burial grounds have high levels of significance. As a result, the site has a Generally Protected A – Medium to High 

Significance. The structural remains have a relatively low significance.  

 
 
 
 
 

 

Figure 121–General view of the structure at TET 26. 
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8.3.27 TET 27 

 

Site Coordinates: 

 

S 28.18286 

E 26.74164  

 

Site Description: 

 

A poorly preserved east-facing farm dwelling is located here. The building originally had a hipped roof construction, 

and was built of cement bricks.  

 

The building is poorly preserved with most of the roof and all the window and door frames missing. Sections of the 

walling are also disintegrating.  

 

A brick reservoir is associated with the building. 

.  

Although the exact age of the structure is not presently known, a building is depicted for the first time here on the 

Second Edition of the 2826BA that was surveyed in 1954. This building is not depicted on the First Edition of the same 

topographical sheet that was surveyed in 1945. As a result, it would appear that the building is between 72 and 63 

years old.  

 

Site size: Approximately 60m x 60m. 

 

Site position and impact: The site is located within the 1km radius areas surrounding the proposed F6 and ST23 

compressor site. The site is located roughly 150m south-east of the centre of the circular area for F6 and approximately 

780m north-east of the centre of the circular area for the proposed ST23 compressor site. 

 

Current Protection Status: 

 

Structures older than 60 years fall under the protection of Section 34(1) of the National Heritage Resources Act. 

 

Site Significance: 

 

Although the structure is older than 60 years, it is poorly preserved. As a result, the site is deemed to be of Generally 

Protected C – Low Significance. 
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Figure 122–General view of a section of the building.  
 

 

Figure 123–View of a section of the interior of the building. 
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8.4 Field-Based Palaeontological Impact Assessment 

Dr. Lloyd Rossouw of Palaeo Field Services was appointed to carry out a Field-Based Palaeontological Impact 

Assessment of the exploration footprint area. The sections that follow below were obtained from this report. Refer 

Annexure D for a copy of this report.   

 

8.4.1 Palaeontological Background 

 

According to the SAHRIS palaeo-sensitivity map the study area is located within an area considered to be of high to 

moderate palaeontological sensitivity. The geology underlying the footprint area is underlain by Karoo Supergroup 

rocks (see 1: 250 000 geological map 2826 Winburg, Council for Geoscience, Pretoria, Fig. 124) (Nolte 1995). These 

sedimentary rocks form the base on which younger, superficial deposits of late Cenozoic age (Qs) has been deposited 

(Fig. 124). Dykes and sills of resistant Jurassic dolerites (Jd) largely determine landscape topography as indicated by 

the distinctive koppies and flat-topped inselbergs in the region.  

 

From oldest to youngest, the deposits of the Karoo Supergroup in the region are assigned to Upper Ecca and Lower 

Beaufort Group rocks, respectively represented by the Middle Permian Volksrust Formation (Pvo) and the overlying 

Late Permian Adelaide Subgroup (Pa). The predominantly argillaceous Volksrust Formation consists of a monotonous 

sequence of grey marine shales with thin, bioturbated, siltstone and sandstone lenses, exposed towards the northwest 

of the study area. It represents a transgressive sequence consisting largely of mud deposited from suspension when 

large, swampy deltas were formed after Gondwana started to drift from the Antarctic region and rivers flowing into 

the inland Karoo Sea, deposited huge amounts of sediment along its shorelines consisting of alternating sandstone 

and mudstone layers. It consists of a monotonous sequence of grey shale and fossils are significant, but rarely 

recorded. Fossils include rare temnospondyl amphibian remains, invertebrates, minor coals with plant remains, 

petrified wood, and low-diversity marine to non-marine trace fossil assemblages.  

 

The Volksrust Formation interfingers with an overlying sequence of Adelaide Subgroup sandstone and mudrock 

towards the east of the study area. The Adelaide Subgroup contains some of the richest Permo-Triassic tetrapod fauna 

from Pangaea/Gondwana and provides key evidence for evolution of mammalian characteristics among therapsids. 

The rocks in this outcrop area are assigned to one of eight different biostratigraphic units or assemblage zones 

(Rubidge 1995), namely the Dicynodon Assemblage Zone, recently revised (Kitching 1995; Van der Walt et al. 2010; 

Viglietti et al. 2016). The sediments assigned to this AZ are associated with stream deposits consisting of floodplain 

mudstones and subordinate, lenticular channel sandstones (McCarthy and Rubidge, 2005; Johnson et al, 2006). The 

biozone is characterized by the presence of a distinctive and fairly common dicynodont genus Dicynodonts are well-

known herbivorous therapsids from the Karoo Basin with at least 35 dicynodont genera recorded in the Beaufort 

Group. Therapsids from this biozone occur generally well-preserved in mudrock horizons and are usually found as 

dispersed and isolated specimens associated with an abundance of calcareous nodules. Other vertebrate fossils 



214 

 

PGS Heritage 

include fish, amphibians and amniotes. Molluscs, insects, plant (Dadoxylon, Glossopteris) and trace fossils (arthropod 

trails, worm burrows) also occur.   

 

Another palaeontologically significant sequence  in the region is represented by late Cenozoic (Plio-Pleistocene) 

floodplain deposits (overbank sediments) associated with the Sand, Doring Vals and Vet River systems as well as pan 

sites, which contain localized but abundant mammal vertebrate fossil localities. The discovery of in situ proboscidian 

fossil material, consisting of a lower molar, the proximal half of an ulna and a large part of a tusk from fine to pebbly 

channel-fill sediments 40 meters above the current riverbed of the Sand River near Virginia, has highlighted the 

potential antiquity of the floodplain deposits flanking the river (Fig. 125 no. 1). Originally described as Archidiskodon 

scotti (Meiring 1955) the proboscidean fossil material was subsequently assigned to the Pliocene species Mammuthus 

subplanifrons (Coppens et al. 1978). Subsequent investigations at the site yielded a diverse fauna that include fish, 

amphibians, reptiles, birds and an array of proboscideans, perissodactyls and artiodactyls (De Ruiter 2010; pers. obs.) 

(Fig. 125 no. 2). Pliocene fossil occurrences have also been identified in terrace gravels above the Vet River southwest 

of Welkom (pers. obs.) (Fig. 125 no. 3). More recent exploratory surveys along the Doring, Sand, Vals and Vet Rivers 

indicate moderately fossiliferous overbank sediments and erosional gullies that frequently contain fossil remains of a 

variety of Quaternary-aged mammals (Brink et al. 1999; De Ruiter et al. 2011; pers. obs.) (Fig. 125 nos. 4 – 10) Ancient 

pan sites in the region, such as the one near Whites have equally produced abundant Quaternary-aged mammal fossil 

remains (pers. obs.)  (Fig. 125 no. 11).  

 

8.4.2 Palaeontological Field Assessment 

 

A palaeontological field assessment was undertaken by Dr. Lloyd Rossouw by means of a pedestrian survey. A Garmin 

Etrex Vista GPS hand model (set to the WGS 84 map datum) and a digital camera were used for recording purposes 

during the field assessment. 

 

The 13 existing and 6 new well sites are underlain by Adelaide Subgroup rocks capped by well-developed superficial 

overburden (wind-blown sand, residual soils) that are currently being used for agricultural purposes (Fig. 126).  

 

All the pipeline route options and associated infrastructure are underlain by Adelaide Subgroup rocks that are capped 

by well-developed superficial sediments made up of wind-blown sand and residual soils as well as late Quaternary 

alluvial floodplain deposits associated with the Sand and Doring Rivers.  

 

Both site options for the combined helium and CNG gas conditioning plant are underlain by Adelaide Subgroup rocks, 

capped by well-developed superficial overburden. 
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Figure 124 – Portion of 1:250 000 scale geological map 2826 Winburg. The geology underlying the study area is 
underlain by Karoo Supergroup rocks of the Adelaide Subgroup (Pa). These sedimentary rocks form the base on which 
younger, superficial deposits of late Cenozoic age (Qs) has been deposited. Sedimentary bedrock is intruded by dykes 

and sills of Jurassic dolerites (Jd) (Rossouw, 2017:13). 
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8.4.3 Palaeontological Impact Statement and Recommendations  

 

Some of the most significant fossil-bearing rocks in the study are associated with Permian deposits of the Karoo 

Supergroup, in this case represented by the Ecca Group Volksrust Formation and the lower Adelaide Subgroup of the 

Beaufort Group. These deposits are allocated a moderate to very high palaeontological significance respectively and 

represent one of the richest assemblages of vertebrate, invertebrate and plant fossils in the world. Other 

palaeontologically significant sediments include late Quaternary floodplain deposits associated with the Sand and 

Doring Rivers.  

 

The well sites are underlain by palaeontologically significant Adelaide Subgroup rocks and well-developed superficial 

overburden (farmland) considered to be of very low palaeontological significance. The palaeontologically sensitive 

Adelaide Subgroup and underlying Ecca Group Volksrust Formation will be impacted by the exploration and well 

drilling process, but given the average diameter of the proposed boreholes, impact on potential fossil material is 

considered moderate to low if it is assumed that fossil remains are not uniformly distributed in fossil-bearing rock 

units.   

 

All the pipeline route options are underlain by palaeontologically significant Adelaide Subgroup rocks and well-

developed superficial overburden (farmland) considered to be of very low palaeontological significance. Areas 

associated with late Quaternary alluvial deposits (erosional gullies flanking river crossings) were investigated but no 

aboveground evidence of Quaternary fossil remains were found.  Two areas have been identified where a pipeline route 

will traverse potentially sensitive alluvial deposits ranging in thicknesses between 4 m and 15 m at the Bosluispruit 

(GPS coordinates 28°11'4.46"S 26°43'54.24"E) (Fig. 126 & 127) and the Sand River (GPS coordinates S 28° 7' 4.33"  E 

26° 43' 9.88"E) (Fig. 128-130). Any excavation exceeding a depth of 1m into these overbank deposits will require 

monitoring by a palaeontologist during the construction phase of the pipelines. It is advised that a palaeontologist is 

brought in once to monitor trench excavations into the overbank sediments at the Bosluisspruit and Sand River 

crossings before the pipeline is installed. The palaeontologist must apply for a valid permit from SAHRA for the 

collection / removal of fossils encountered during the excavations. 

 

The two site options for the Combined Helium and CNG Gas conditioning plants and the three Compressor Stations 

are underlain by palaeontologically significant Adelaide Subgroup rocks that are capped by well-developed superficial 

overburden, considered to be of very low palaeontological significance.  Given the size of the footprints (± 1ha each) 

and low overall topography terrain, potential impact by excavation exceeding a depth of 1m into unweathered 

sedimentary bedrock is considered low. It is advised that a palaeontologist is brought in on one occasion to train the 

ECO of the project to identify potential fossil remains in the unlikely event of fossil exposure. If fossils are 

encountered and reported, a palaeontologist must be appointed to remove the fossils after applying for a valid 

collection permit from SAHRA. 
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In summary, the following mitigation measures are required: 

 

 For the proposed infrastructure, it is advised that a palaeontologist is brought in on one occasion to train the 

ECO of the project to identify potential fossil remains in the unlikely event of fossil exposure. If fossils are 

encountered and reported, a palaeontologist must be appointed to remove the fossils after applying for a valid 

collection permit from SAHRA; and 

 It is recommended that any excavation exceeding a depth of 1m into the two identified overbank deposits will 

require a once-off visit to the study area by a palaeontologist to monitor trench excavations into the overbank 

sediments at the Bosluisspruit and Sand River crossings before the pipeline is installed. The palaeontologist 

must apply for a valid permit from SAHRA for the collection / removal of fossils encountered during the 

excavations. 

 

As for the author’s personal view with regards to the potential impact of drilling on groundwater aquifers, the following 

recommendations are offered for consideration: 

 

 It is necessary to provide a clear explanation of the drilling procedures and the methods that will be used to 

prevent hydrocarbons and associated gas from the Ecca and Beaufort Groups from entering these linear 

aquifers and polluting them or to avoid the creation of conduits through which deep-seated groundwater 

could migrate to shallow aquifers. The information must be disseminated to the South African heritage 

community as well as to all affected communities going forward in reviewing the EIA process; and 

 The applicant should appoint a suitably qualified groundwater specialist to establish beforehand that 

groundwater aquifers will not be negatively affected before the construction phase of the project commences.  
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9. BASELINE RECEIVING ENVIRONMENT 

9.1 Baseline Receiving Environment of the Application Area 

The application area is located between Welkom and Theunissen and falls within the Matjhabeng and Masilonyana 

Local Municipalities, Lejweleputswa District Municipality, Free State Province. It covers an area of approximately 14 

316 hectares, with an approximate boundary circumference of 95 734 m.  

 

Significant components of the study area are characterized by extensive farming activities in the form of extensive 

agricultural fields with pivot irrigation also present. For the most part maize production is undertaken within this area, 

although other crops such as soya beans are also grown. The central and south-eastern components of the study area 

are associated with mines and mining activities of the Beatrix Mine of Sibanye Gold, with both the Beatrix Mine Shaft 

2 and Beatrix Mine Shaft 4 located within the study area.  

 

Apart from the agricultural and mining activities, infrastructural disturbance in the form of tar roads (the R30 between 

Welkom and Theunissen cuts through the area), provincial gravel roads, farm roads, electricity transmission lines, 

telephone lines, fences, buildings and structures are found within the study area. In terms of buildings and structures, 

a number of farmsteads are located within the study area. These farmsteads can be expected to comprise farmhouses 

of varying ages as well as farm worker accommodation, sheds, barns, silos, livestock enclosures etc. 

 

In a topographic sense, the entire study area apart from the river valleys can be described a relatively flat. The Sand 

River cuts across the northern component of the application area with the Boschluis Spruit running across a significant 

component of the study area further to the south. A number of water pans and man-made dams are also located 

within this area. 

 

Significant sections of the undisturbed components of the study area comprise open grassland, interposed by 

scattered pockets of trees. Planted vegetation, which includes exotic trees and plants, are found in proximity to 

farmsteads and human occupation areas. Lanes of such planted exotic trees were also strategically planted as wind-

breaks and are found all over the study area.  

 

Various photograph depicting aspects of the overall study area can be seen on the next page. 
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Figure 132 – General view of a section of the study area. 
A pipeline is proposed to be built along this fence.  

 

 

Figure 133 – Agricultural lands as the one shown here 
characterise significant sections of the study area. 

 

 

Figure 134 – Agricultural field with a lane of trees 
comprising planted exotic trees in the back.  

 

Figure 135 – Old trees such as this eucalyptus tree are 
found across the study area. 

  

  

Figure 136 – General view of a section of the study area 
with the Sibanye (Beatrix) Mine 4 Shaft visible in the 

back.  

Figure 137 – Gravel roads such as the one shown here are 
found across the study area. 
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9.2 Baseline Receiving Environment of the Development Footprint Area 

The Tetra4 Cluster 1 project entails the extraction of gas from 13 existing wells or blowers that have been previously 

drilled. These wells comprise the following: 

 

 2057  ST23  1400  SPG03 

 1629  HDR1  EX01  

 1307  BEI02  2033  

 DBE01  HZON1  RETREAT  

 

In many cases the only tangible aspect relating to these gas well positions are short vertical metal pipes sticking out of 

the ground. A number of the wells in proximity to the Sibanye Gold properties are characterised by methane extraction 

flares enclosed in security fencing. Furthermore, the well position at HDR1 had already been built by Tetra4 (an existing 

CNG facility). Additionally, six new wells are also proposed. These wells are numbered from F1 to F6. Naturally, these 

six proposed new wells do not have any visible indications of a well position. 

 

Two location alternatives have been identified for the proposed combined helium and CNG plant, the first being in the 

vicinity of the existing HDR1 CNG facility (referred to as HP1) and second location option at the Sibanye Gold Shaft 1 

complex (referred to as HP2). HP1 and HP2 are each associated with pipeline routes connecting the combined helium 

and CNG plant to the existing and proposed new wells. Furthermore, centralised compressor locations as per the 

pipeline route alternatives described below, will be determined from the findings of the EIA phase site specific 

assessments based on the selected or preferred pipeline route. The compressor locations alternatives were assessed 

at the following proposed locations: near the existing well ST23, at HDR1 and Sibanye Shaft 1 complex. 

 

Originally five different pipeline route alternatives were considered. However, due to a number of reasons only two 

pipeline route alternatives formed part of the present development footprint area addressed in detail during the EIA 

phase, namely pipeline route alternative P2 and pipeline route alternative P4. These pipeline alternatives have been 

assessed further in the EIA phase towards determining the preferred pipeline route in conjunction with the preferred 

combined helium and CNG plant location, new well sites, and associated centralised compressor locations. The two 

pipeline alternatives are as follows:  

 

 Alternative P2: A pipeline from the existing and new wells to two centralised compressors (proposed to be at 

HDR1 and ST23), leading to HP1 near HDR1; and 

 Alternative P4: A pipeline from the existing and new wells to three centralised compressors (proposed to be 

at HDR1, ST23, and Sibanye Shaft 1 complex), leading to HP2 at Sibanye Shaft 1 complex. 

 

Significant sections of the pipeline footprints are located along fences and on the edges of agricultural land. 
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Figure 138 – General view of a section of the footprint 
area. A pipeline is proposed to be built along this fence.  

 

 

Figure 139 – An example of a proposed well position at F3 
with no tangible evidence for the presence of such a well. 
 

 

Figure 140 – An existing well at SPG03. Note the low 
vertical metal pipe. Scale is in 10cm increments.   

 

Figure 141 – An existing well at 1307. The metal pipe 
protected by a section of concrete piping can be seen. 

  

  

Figure 142 – One of the methane extraction flares found 
within the area. This one is located at well position ST23.   

Figure 143 – Another methane extraction flare. This one is 
located at well position EX01. 
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10. SITE SENSITIVITIES 

 
10.1 Heritage Sensitivities identified during the Heritage Scoping Assessment 

A number of sensitivities were identified during the Heritage Scoping Assessment. These include the following:   

 

 Disturbance / destruction of sections of the Battle of Zand River;  

 Disturbance / destruction of tangible remains of the old diamond mine at Welgegund; 

 Destruction / damage of archaeological sites; 

 Disturbance / destruction of historic buildings and structures;  

 Disturbance / destruction of cemeteries and graves; 

 Disturbance / destruction of unmarked stillborn graves; 

 Disturbance / destruction of palaeontological resources; and 

 Disturbance / destruction of Sacred Natural Sites. 

10.2 Heritage Sensitivities identified during the Heritage Impact Assessments 

The field survey undertaken of the exploration footprint areas, have revealed the following heritage sensitivities: 

 

 Disturbance / destruction of the cemetery at TET 1; 

 Disturbance / destruction of the historic wall at TET 2; 

 Disturbance / destruction of the stone-walled structure at TET 3; 

 Disturbance / destruction of possible stillborn graves at TET 4; 

 Disturbance / destruction of possible stillborn graves at TET 5; 

 Disturbance / destruction of possible graves at TET 6; 

 Disturbance / destruction of the cemetery at TET 7; 

 Disturbance / destruction of the cemetery at TET 8; 

 Disturbance / destruction of the historic drift and bridge at TET 9; 

 Disturbance / destruction of the historic silage pit at TET 10; 

 Disturbance / destruction of the cemetery at TET 11; 

 Disturbance / destruction of possible stillborn graves at TET 12; 

 Disturbance / destruction of possible stillborn graves at TET 13; 

 Disturbance / destruction of possible stillborn graves at TET 14; 

 Disturbance / destruction of the cemetery at TET 15; 

 Disturbance / destruction of the cemetery at TET 16; 

 Disturbance / destruction of the historic mine building at TET 18; 
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 Disturbance / destruction of the cemetery at TET 19; 

 Disturbance / destruction of the cemetery at TET 20; 

 Disturbance / destruction of the cemetery at TET 21; 

 Disturbance / destruction of the cemetery at TET 22; 

 Disturbance / destruction of the Stone Age site at TET 23; 

 Disturbance / destruction of the Stone Age site at TET 24; 

 Disturbance / destruction of possible stillborn graves at TET 25; and 

 Disturbance / destruction of possible stillborn graves at TET 26. 
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11. SITE CONSTRAINTS 

 
From the site sensitivities above it is evident that a number of site constraints can be identified based on the heritage 

sensitivities within Cluster 1. These are as follows:  

 

 Disturbance / destruction of sections of the Battle of Zand River;  

 Disturbance / destruction of tangible remains of the old diamond mine at Welgegund; 

 Destruction / damage of archaeological sites; 

 Disturbance / destruction of historic buildings and structures;  

 Disturbance / destruction of cemeteries and graves; 

 Disturbance / destruction of unmarked stillborn graves; 

 Disturbance / destruction of palaeontological resources;  

 Disturbance / destruction of Sacred Natural Sites; 

 Disturbance / destruction of the cemetery at TET 1; 

 Disturbance / destruction of the historic wall at TET 2; 

 Disturbance / destruction of the stone-walled structure at TET 3; 

 Disturbance / destruction of possible stillborn graves at TET 4; 

 Disturbance / destruction of possible stillborn graves at TET 5; 

 Disturbance / destruction of possible graves at TET 6; 

 Disturbance / destruction of the cemetery at TET 7; 

 Disturbance / destruction of the cemetery at TET 8; 

 Disturbance / destruction of the historic drift and bridge at TET 9; 

 Disturbance / destruction of the historic silage pit at TET 10; 

 Disturbance / destruction of the cemetery at TET 11; 

 Disturbance / destruction of possible stillborn graves at TET 12; 

 Disturbance / destruction of possible stillborn graves at TET 13; 

 Disturbance / destruction of possible stillborn graves at TET 14; 

 Disturbance / destruction of the cemetery at TET 15; 

 Disturbance / destruction of the cemetery at TET 16; 

 Disturbance / destruction of the historic mine building at TET 18; 

 Disturbance / destruction of the cemetery at TET 19; 

 Disturbance / destruction of the cemetery at TET 20; 

 Disturbance / destruction of the cemetery at TET 21; 

 Disturbance / destruction of the cemetery at TET 22; 

 Disturbance / destruction of the Stone Age site at TET 23; 



232 

 

PGS Heritage 

 Disturbance / destruction of the Stone Age site at TET 24; 

 Disturbance / destruction of possible stillborn graves at TET 25; and 

 Disturbance / destruction of possible stillborn graves at TET 26. 
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12. IMPACT ASSESSMENT 

12.1 Introduction 

Three development alternatives are proposed for the project. These three development alternatives are briefly 

outlined below: 

 

 Alternative 1 

 

Within this alternative Pipeline 2 (P2) will be utilised. This pipeline will be built to the combined Helium and 

Compressed Natural Gas (CNG) plant proposed to be located near the existing HDR1 facility, referred to as 

HP1, with two centralised compressors located at HDR1 and ST23. A trunk line that links Pipeline 2 (in proximity 

to HDR1) with the centralised compressor at ST23 and leading to Sibanye mine shaft 1. For this development 

alternative a total of 13 existing wells will be used, namely BE1, BEI02, HDR1, HZOn1, EX1, Retreat, SPG3, ST23, 

1307, 1400, 1629, 2033 and 2057. Six new wells are also proposed as part of this alternative, namely F1, F2, 

F3, F4, F5, and F6. 

 

 Alternative 2 

 

Within this alternative Pipeline 4 (P4) will be utilised. This pipeline will be built to the combined Helium and 

CNG plant proposed to be located at Sibanye mine shaft 1 (Sibanye), referred to as HP2, with three centralised 

compressors located at HDR1, ST23 and Sibanye. Two trunk lines form part of this development alternative. 

First of these is a trunk line that links Pipeline 2 (in proximity to HDR1) with the centralised compressor at 

ST23, whereas the second trunk line is one that links two sections of Pipeline 4 with each other. For this 

development alternative a total of 13 existing wells will be used, namely BE1, BEI02, HDR1, HZOn1, EX1, 

Retreat, SPG3, ST23, 1307, 1400, 1629, 2033 and 2057 will be used. Six new wells are also proposed as part of 

this alternative, namely F1, F2, F3, F4, F5, and F6. 

 

 Alternative 3 

 

Within this alternative both Pipelines 2 and 4 (P2 & P4) will be utilised. As no significant differences in terms 

of envisaged heritage impact between Alternatives 1 and 2 can be discerned, the impact assessments in this 

section were all based on this Alternative. 

 

As an illustration of the different alternatives, the gas production pipelines and footprints associated with Alternatives 

1 and 2 respectively will be illustrated in two maps on the subsequent pages. These maps were obtained from the 

client. 
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In the sections that follows, the impact assessment calculations for the envisaged impacts of Alternative 3 will be 

presented. These calculations were made using the EIMS significance of impact assessment rating scales. The 

methodology for using these rating scales are presented in Annexure B of this report.  

 

While five project phases exist (Planning, Construction, Operation, Decommissioning as well as Rehabilitation and 

Closure), only impact sheets for the Construction Phases are included here. The reason for this is that limited to no 

impacts are expected on the identified heritage issues during the other phases of the project.  

12.2 Impact Assessment in terms of Alternative 3  

12.2.1 Disturbance / Destruction of TET 1 and TET 8   

 

As outlined in the section dealing with fieldwork findings, the sites comprise cemeteries that are located 35 m and 45 

m from the proposed pipeline route. While no direct impacts on these two sites are therefore expected, their relative 

proximity to the proposed pipeline route means that a low risk exist for some measure of peripheral disturbance.  

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a medium negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -8.75. 

 

Impact Name Disturbance/Destruction of Cemeteries at TET 1 and TET 8 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 5 4 

Extent 5 5 Reversibility 4 3 

Duration 3 3 Probability 3 2 

Environmental Risk (Pre-mitigation) -12.75 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -7.50 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these two cemeteries is currently known. In general terms, one response regarding 
graves on another property was recorded during the overall public participation process. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 
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Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -8.75 

 
 

12.2.2 Disturbance / Destruction of TET 2 and TET 3  

 

TET 2 and TET 3 comprise historic structures that will be directly impacted upon by the proposed development of the 

Alternative 3 pipeline. While the construction of this pipeline may not necessarily destroy both sites, it would certainly 

disturb the two structures to a significant extent.  

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a medium negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Moderate Negative Risk, with a value of -11.38. 

 
 

Impact Name Disturbance/Destruction of Historic Structures at TET 2 and TET 3 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 3 2 

Extent 3 3 Reversibility 4 3 

Duration 5 5 Probability 4 3 

Environmental Risk (Pre-mitigation) -15.00 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -9.75 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these two historic structures is currently known.  

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -11.38 
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12.2.3 Disturbance / Destruction of TET 4 and TET 5  

 

TET 4 and TET 5 comprise historic to recent sites with the potential risk of containing graves. These sites will be directly 

impacted upon by the proposed development of the Alternative 3 pipelines. While the construction of these pipelines 

may not necessarily destroy both sites, it would certainly disturb the two structures to a significant extent.  

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a medium negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -9.33. 

 
 

Impact Name Disturbance/Destruction of Possible Graves at TET 4 and TET 5 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 4 3 

Extent 4 4 Reversibility 5 4 

Duration 5 5 Probability 3 2 

Environmental Risk (Pre-mitigation) -13.50 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -8.00 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these two sites is currently known. In general terms, one response regarding graves on 
another property was recorded during the overall public participation process. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -9.33 

 

 

12.2.4 Disturbance / Destruction of TET 6, TET 7, TET 11, TET 15 and TET 16  

 

Please note that this impact assessment was calculated solely on the expected impact of the proposed pipelines.  The 

expected impact from the position of site TET 11 within the 1km wide circular areas surrounding F6 and ST23 will be 

discussed separately below.  
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These sites comprise cemeteries that will be directly impacted upon by the proposed development of the pipelines. 

While the construction of this pipelines may not necessarily destroy both sites, it would certainly disturb the two 

cemeteries to a significant extent.  

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a high negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -9.33. 

 
 

Impact Name Disturbance/Destruction of Cemeteries at TET 6, TET 7, TET 11, TET 15 and TET 16 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 5 4 

Extent 5 5 Reversibility 5 4 

Duration 5 3 Probability 4 2 

Environmental Risk (Pre-mitigation) -20.00 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -8.00 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these cemeteries is currently known. In general terms, one response regarding graves 
on another property was recorded during the overall public participation process. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -9.33 

 

 

12.2.5 Disturbance / Destruction of TET 9, TET 10 and TET18 

 

These sites comprise various historic structures which range from an old concrete bridge (TET 9), to a brick silage dip 

(TET 10) and  a building believed to be related to an old diamond mine (TET 18). All these structures are believed to 

be older than 60 years. The pipelines proposed for Alternative 3 will be built across a section of the bridge, across the 

southern edge of the silage pit and between the mine building and a drinking trough. This proposed construction will 

certainly not destroy any of these sites, with only some level of disturbance expected.  
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The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a moderate negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -8.75. 

 
 

Impact Name Disturbance/Destruction of the Historic Structures at TET 9, TET 10 and TET 18 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 3 2 

Extent 3 3 Reversibility 3 2 

Duration 3 3 Probability 4 3 

Environmental Risk (Pre-mitigation) -12.00 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -7.50 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these structures is known. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -8.75 

 
 

12.2.6 Disturbance / Destruction of TET 11, TET 19, TET 20, TET 21 and TET 22 

 

TET 11, TET 19, TET 20, TET 21 and TET 22 comprise cemeteries that are located within the 1 km wide area surrounding 

the proposed wells at F1, F2, and F3 as well as the proposed compressor site at ST23. At present, the exact positions 

of these four aspects have not been finalised yet barring for the undertaking that they will be placed within these 1km 

wide circular areas.  

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a medium negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 
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on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -4.67. 

 
 

Impact Name Disturbance/Destruction of Cemeteries at TET 11, TET 19, TET 20, TET 21 and TET 22 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 5 4 

Extent 5 5 Reversibility 5 4 

Duration 5 3 Probability 3 1 

Environmental Risk (Pre-mitigation) -15.00 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -4.00 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these two cemeteries is currently known. In general terms, one response regarding 
graves on another property was recorded during the overall public participation process. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -4.67 

 

 

12.2.7 Disturbance / Destruction of TET 12, TET13, TET 14, TET 25 and TET 26  

 

TET 12, TET 13, TET 14, TET 25 and 26 comprise historic to recent sites with the potential risk of containing graves. 

These sites are located within the 1 km wide area surrounding the proposed well positions at F5 and F6 as well as the 

proposed compressor site at ST23. At present, the exact positions of these aspects have not been finalised yet barring 

for the undertaking that it will be placed within this 1km wide circular areas. Please note that while sites TET 12, TET 

13 and TET 14 are also affected by the proposed development of Alternative 3 pipelines and trunk lines, their inclusion 

in this section is based solely on their location within the 1km wide areas surrounding the proposed well positions at 

F5 and F6 as well as the ST23 compressor site. 

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a relatively high low negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a lower impact risk. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -4.67. 



244 

 

PGS Heritage 

 
Impact Name Disturbance/Destruction of Possible Graves at TET 12, TET 13, TET 14 and TET 25 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 4 3 

Extent 4 4 Reversibility 5 4 

Duration 5 5 Probability 2 1 

Environmental Risk (Pre-mitigation) -9.00 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -4.00 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these two sites is currently known. In general terms, one response regarding graves on 
another property was recorded during the overall public participation process. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -4.67 

 

 

12.2.8 Disturbance / Destruction of TET 23 and TET 24  

 

TET 23 and TET 24 comprise Stone Age sites. The sites are located within the 1 km wide area surrounding the proposed 

compressor well positions at F4, F5 and F6 as well as the compressor site at ST23. At present, the exact position of 

these aspects have not been finalised yet barring for the undertaking that it will be placed within these 1km wide 

circular areas.  

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a medium negative impact on this sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a lower impact risk. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -4.38. 

 
 

Impact Name Disturbance/Destruction of Stone Age sites at TET 23 and TET 24 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 
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Nature -1 -1 Magnitude 5 4 

Extent 5 5 Reversibility 4 3 

Duration 5 3 Probability 3 1 

Environmental Risk (Pre-mitigation) -14.25 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -3.75 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: No public response regarding these two sites is currently known.  

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -4.38 

 

 

12.2.9 Disturbance / destruction of components of the battlefield on which the Battle of Zand River (7-10 May 1900) 

took place during the South African War 

 

The South African War (1899-1902) had a significant impact across the country, and also within the study area. The 

archival and historical desktop study has revealed that during the Battle of Zand River (7 May -10 May 1902), units of 

the British cavalry under command of General John French crossed over the Du Preez Leger Drift to outflank the Boer 

position on the northern bank of the river. This drift is located within the study area, where the bridge on the road 

between Welkom and Theunissen is located. This said, no shots were fired here as the drift was not held by the Boer 

forces.  

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a moderate negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -7.58. 

 

Impact Name Disturbance/ Destruction of Sections of the Battle of Zand River 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 3 2 

Extent 5 5 Reversibility 3 3 

Duration 3 3 Probability 3 2 



246 

 

PGS Heritage 

Environmental Risk (Pre-mitigation) -10.50 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -6.50 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: Issue not raised in public responses. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -7.58 

 

 
 
12.2.10 Disturbance / destruction of tangible remains relating to the old diamond mine at Welgegund 

 

The archival and historical desktop study has revealed that diamond prospecting and mining activities were already 

undertaken by the 1890s on the farm Welgegund. This farm is located within the present study area. These mining 

activities continued intermittently until the 1930s, and based on information presently available, continued here after 

a hiatus of many decades. No mining activities currently take place on site. Significant tangible remains associated with 

this mine would include all tangible mining remains older than 100 years and buildings older than 60 years. In fact, 

one such a building was identified during the site visit in close proximity to the mine (see Site 4 from the Heritage 

Scoping fieldwork findings). 

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 

represent a moderate negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a low negative impact. On the 

condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 3 

on this environmental constraint, is estimated to be of a Low Negative Risk, with a value of -7.58. 

 

Impact Name Disturbance/ Destruction of Tangible Remains of the Old Diamond Mine at Welgegund 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 3 2 

Extent 5 5 Reversibility 3 3 

Duration 3 3 Probability 3 2 

Environmental Risk (Pre-mitigation) -10.50 

Mitigation Measures 
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Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -6.50 

Degree of confidence in impact prediction: Medium 

Impact Prioritisation 

Public Response 1 

Low: Issue not raised in public responses. 

Cumulative Impacts 1 

Low: Considering the potential incremental, interactive, sequential, and synergistic cumulative impacts, it is unlikely that 
the impact will result in spatial and temporal cummulative change.  

Degree of potential irreplaceable loss of resources 2 

Medium: Where the impact may result in the irreplaceable loss (cannot be replaced or substituted) of resources but the 
value (services and/or functions) of these resources is limited.  

Prioritisation Factor 1.17 

Final Significance -7.58 

 

 
12.2.11 Disturbance / destruction of Palaeontology 

 

Dr. Lloyd Rossouw of Palaeo Field Services was appointed to carry out a field-based Palaeontological Impact 

Assessment of the proposed exploration footprint area. The sections that follow below were obtained from this report. 

Refer Annexure D for report.   

 

Dr. Rossouw’s report found that proposed well sites are underlain by palaeontologically significant Adelaide Subgroup 

rocks and well-developed superficial overburden (farmland) considered to be of very low palaeontological significance. 

The palaeontologically sensitive Adelaide Subgroup and underlying Ecca Group Volksrust Formation will be impacted 

by the exploration and well drilling process but given the average diameter of the proposed boreholes, impact on 

potential fossil material is considered moderate to low if it is assumed that fossil remains are not uniformly distributed 

in fossil-bearing rock units. For associated infrastructure, any excavation exceeding a depth of 1m into unweathered 

sedimentary bedrock will require monitoring by a palaeontologist during the construction phase of the well sites. All 

proposed pipeline route options are underlain by palaeontologically significant Adelaide Subgroup rocks and well-

developed superficial overburden (farmland) considered to be of very low palaeontological significance. Two areas 

have been identified where a pipeline route will traverse potentially sensitive alluvial deposits ranging in thicknesses 

between 4 m and 15 m at the Bosluispruit and the Sand River. Any excavation exceeding a depth of 1m into these 

overbank deposits will require monitoring by a palaeontologist during the construction phase of the pipelines. Both site 

options for the combined helium and CNG gas conditioning plant are underlain by palaeontologically significant 

Adelaide Subgroup rocks capped by well-developed superficial overburden considered to be of very low 

palaeontological significance. Any excavation exceeding a depth of 1m into unweathered sedimentary bedrock will require 

monitoring by a palaeontologist during the construction phase. The palaeontologist must apply for a valid permit from 

SAHRA for the collection / removal of fossils at each of the sites relevant to the project. 

 

The continuation of the development in the form of Alternative 3 means that the unmitigated development would 
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represent a high negative impact on these sites. 

 

With suitable mitigation measures in place, the expected impact can be mitigated to a moderate negative impact. On 

the condition that these mitigation measures are implemented, the final impact risk significance in terms of Alternative 

3 on this environmental constraint, is estimated to be of a Moderate Negative Risk, with a value of -16.88. 

 

Impact Name Disturbance/ Destruction of Tangible Remains of the Old Diamond Mine at Welgegund 

Alternative Alternative 3 

Environmental Risk 

Attribute Pre-mitigation Post-mitigation Attribute Pre-mitigation Post-mitigation 

Nature -1 -1 Magnitude 5 3 

Extent 3 2 Reversibility 5 5 

Duration 5 5 Probability 5 3 

Environmental Risk (Pre-mitigation) -22.50 

Mitigation Measures 

Refer Chapters 13 & 14 for proposed mitigation measures. 

Environmental Risk (Post-mitigation) -11.25 

Degree of confidence in impact prediction: High 

Impact Prioritisation 

Public Response 1 

Low 

Cumulative Impacts 2 

Medium 

Degree of potential irreplaceable loss of resources 3 

High 

Prioritisation Factor 1.50 

Final Significance -16.88 
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13. MITIGATION MEASURES SUGGESTED 

13.1 Introduction 

In this section the mitigation measures to be followed to minimize the impact of the proposed development on 

heritage, will be outlined and discussed. 

13.2  Suggested Measures to Mitigate the impact of the Proposed Development on TET 1 and TET 8 

13.2.1 Mitigation Measures   

TET 1 and TET 8 are cemeteries located 45m and 35m from the proposed In-Field (Alt 4) and In-Field North (HDR1) 

pipelines. The following mitigation measures are required: 

 

 All construction work on the project that is undertaken within 50 m of these sites, must be monitored by a 

heritage specialist / archaeologist.  

 

13.2.2 Functional Responsibilities of the Applicant   

 
The functional responsibilities of the Applicant are: 

 

 Ensure that a heritage specialist / archaeologist is appointed to undertake the necessary monitoring work for 

construction work within 50 m of the two cemeteries.   

 

13.3 Suggested Measures to Mitigate the impact of the Proposed Development on TET 2 and TET 3  

13.3.1 Mitigation Measures 

TET 2 and TET 3 comprises historic structures associated with the early history of the farm Adamsonsvlei. These sites 

will be affected by either the In-Field (Alt 4) or In-Field North (HDR1) pipeline. Both these pipeline alternatives are 

proposed to run through both these sites. The following mitigation measures are required:  

 

 Recording of site by way of measured drawings, photographs and qualitative descriptions; 

 Compilation of Phase 2 Heritage Report containing the recorded data; and 

 Submission of permit application to SAHRA to allow for the disturbance to the site. A Phase 2 Heritage Report 

must accompany the permit. 
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13.3.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 Ensure that an archaeologist is appointed to undertake the necessary monitoring work well in advance of the 

actual construction.   

 

13.4 Suggested Measures to Mitigate the impact of the Development on TET 4, TET 5, TET 12, TET 13 and TET 14  

13.4.1 Mitigation Measures   

All these sites comprise historic to recent farm worker accommodation, with the exception of TET 5 which contains 

possible graves. TET 4 and TET 5 will be affected by the proposed development of either the In-Field (Alt 4) pipeline or 

alternatively the In-Field North (HDR1) pipeline. Sites TET 12, TET 13 and TET 14 will be affected by the construction 

of the Trunkline (ST23 to Sibanye) should this alternative be decided upon.  

 

Although the structures and cultural material located at these sites are of little heritage significance, the possibility 

does exist for unmarked stillborn graves (or in the case of TET 5 possible graves) to be located at these sites as well.  

 

The following mitigation measures are required in cases where development activities are proposed within 25m of the 

identified historic to recent farm worker accommodation:  

 

 Written notification to SAHRA that reconnaissance excavation will be undertaken; 

 Reconnaissance excavation (archaeological test excavation by hand) of the structure(s) to assess whether any 

graves are indeed located here; and 

 Should evidence for graves be found, a comprehensive grave relocation procedure must be implemented. 

 

13.4.2 Functional Responsibilities of the Applicant   

 
The functional responsibilities of the Applicant are: 

 

 Ensure that a suitably accredited archaeologist / heritage specialist is appointed to undertake the necessary 

mitigation work well in advance of the actual construction.   
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13.5 Suggested Measures to Mitigate the impact of the Development on TET 6, TET 7, TET 11, TET 15 and TET 16  

13.5.1 Mitigation Measures   

All five these sites comprise cemeteries located within 10m of the proposed development alternatives. TET 6 and TET 

7 are located 6m from the proposed development of either the In-Field (Alt 4) pipeline or alternatively the In-Field 

North (HDR1) pipeline. The development of the In-Field (Alt 4) pipeline will cross directly over the cemetery at TET 11 

whereas the development of Trunkline (ST23 to Sibanye) will pass directly over the cemetery at TET 15. The cemetery 

at TET 16 will be affected by the development of either (or both) the Trunkline (ST23 to Sibanye) and the In-Field (Alt 

4) pipeline. The following mitigation measures are required:  

 

 The final development footprint, whether it entails the In-Field (Alt 4) pipeline, the in-Field North (HDR1) 

pipeline or the Trunkline (ST23 to Sibanye), must be re-aligned to allow for a buffer area between each 

cemetery and the development footprint area.  

 A buffer area of at least 50m between each cemetery and the development footprint area is preferred.  

 In cases where such a 50m buffer area would not be possible, the buffer area can be reduced. However, with 

the exception of the cemetery at TET 16 (see below), this reduced buffer area may never be less than 25m. 

Furthermore, all construction work undertaken at distances of between less than 50m and 25m from such 

identified cemeteries, must be monitored by a heritage specialist / archaeologist. 

 According to EIMS, no development alternatives to the proposed pipeline in proximity to TET 16 exist other 

than to place the pipeline footprint on the northern side of the farm road which runs along the fence located 

north of the cemetery. This means that the pipeline development here will be located roughly 12m from the 

nearest grave at TET 16. Coordinates recorded during the fieldwork for the graves on the northern end of the 

cemetery, are as follows: S 28° 15' 30.30" E 26° 45' 4.80". On the condition that the development activities 

here remain at least 10m from the nearest grave at the cemetery, without any machinery or activities 

undertaken across or south of the farm fence located here, the development of the pipeline here may be 

allowed. Please note that any construction work undertaken here at distances closer than 50m from the 

cemetery, must again be monitored by a heritage specialist / archaeologist. 

 

13.5.2 Functional Responsibilities of the Applicant   

 
The functional responsibilities of the Applicant are: 

 

 Ensure that the pipeline routes of the final development footprint are re-aligned to allow for a buffer area of 

at least 50m, or in cases where a buffer area of between 25m and 50m represents the only available 

alternative, ensure that monitoring by a heritage specialist / archaeologist takes place.  
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 Ensure that the pipeline routes of the final development footprint are re-aligned to allow for a buffer area of 

at least 10m between the footprint and the nearest grave at cemetery TET 16. Ensure that monitoring by a 

heritage specialist / archaeologist takes place during all construction work undertaken within 50m of this 

cemetery. 

 

13.6 Suggested Measures to Mitigate the impact of the Development on TET 9, TET 10 and TET 18  

13.6.1 Mitigation Measures   

All three sites listed here comprise historic structures that are older than 60 years. TET 9 consists of the concrete bridge 

(and adjacent concrete drift) over the Sand River, TET 10 consists of a silage pit whereas a mining-related building was 

identified at TET 18. TET 9 will be affected by the proposed development of either the In-Field (Alt 4) pipeline or 

alternatively the In-Field North (HDR1) pipeline whereas TET 10 and TET 18 will be affected by the proposed 

development of the In-Field (Alt 4) pipeline only. The following mitigation measures are required:  

 

 Recording of site by way of measured drawings, photographs and qualitative descriptions; 

 Compilation of Phase 2 Heritage Report containing the recorded data; 

 Submission of permit application to SAHRA / Free State Heritage to allow for the disturbance to the site. A 

Phase 2 Heritage Report must accompany the permit; and 

 An archaeological watching brief (monitoring of excavation during construction) must be implemented for 

TET 9 along the banks of the river. 

 

13.6.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 Ensure that a suitably accredited archaeologist / heritage specialist is appointed to undertake the necessary 

mitigation work well in advance of actual construction.   

 

13.7 Suggested Measures to Mitigate the impact of the Development on TET 11, TET 12, TET 13, TET 14, TET 19, 

TET 20, TET 21, TET 22, TET 23, TET 24, TET 25 and TET 26 

13.7.1 Mitigation Measures   

This section deals exclusively with the measures required to mitigate the impact of the placement and development 

of six proposed well positions (F1, F2, F3, F4, F5 and F6) as well as the ST23 compressor site within the 1km wide 

circular areas assessed in the field. A total of 12 heritage sites of any significance were identified within these circular 
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areas, namely TET 11, TET 12, TET 13, TET 14, TET 19, TET 20, TET 21, TET 22, TET 23, TET 24, TET 25 and TET 26. Of 

these 12 heritage sites, five are cemeteries (see TET 11, TET 19, TET 20, TET 21 and TET 22), five are structures or 

former homesteads possessing the risk for containing stillborn graves (see TET 12, TET 13, TET 14, TET 25 and 26) and 

two are Stone Age sites (TET 23 and TET 24). Despite the fact that these sites are so different, the mitigation measures 

outlined here all have one aim in mind, namely the avoidance of these identified heritage sites in the placement of the 

six proposed well positions and one compressor site. The following mitigation measures are required:  

 

 The placement of the development footprints for the six proposed well positions at F1, F2, F3, F4, F5 and F6 

as well as the proposed compressor site at ST23 must be done in such a way that a buffer area of at least 

50m is allowed between these development footprints and the 12 heritage sites identified within the 1km 

circular areas. Should any construction be required closer at distances between 50m, a heritage specialist 

should be consulted.  

 

13.7.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 Ensure that the placement of the development footprints of the six proposed well positions as well as the one 

compressor site at ST23 are done in such a way that a buffer of undeveloped space of at least 50m is 

maintained between the development footprints and these sites.   

13.8 Suggested Measures to Mitigate the impact of Additional Gas Production Footprints on Heritage Sites 

13.8.1 Mitigation Measures   

A defined set of development footprints and alternatives were assessed as part of this heritage impact assessment. As 

the project continues, additional development footprints may be proposed. If left unmitigated, these additional 

development activities may have a detrimental impact on heritage resources, such as the identified heritage site types 

identified in this Heritage Impact Assessment namely Graves and Cemeteries, Unmarked Stillborn Graves, Historic 

Buildings and Structures as well as Archaeological Sites.  The following general recommendations are required to 

mitigate such impacts: 

 

 The planning of all additional footprints must take cognizance of the heritage sensitivities depicted on the 

heritage sensitivity maps in this report (refer Figures 113 to 114). To the extent possible, identified heritage 

sensitivities must be avoided in the establishment of additional exploration footprints; 

 As soon as any additional gas production footprints are confirmed, a suitably qualified heritage specialist, with 

expertise in archaeology, must be appointed to undertake a walkthrough; 
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 The appointed heritage specialist will be responsible for undertaking heritage walkthroughs of the additional 

footprint areas to identify any heritage sites located there; 

 The appointed heritage specialist will be responsible for compiling a report containing the findings of the 

heritage walkthroughs, assessing the heritage significance of such identified heritage sites, assessing the 

impact of the proposed activities on the identified heritage sites and outlining mitigation measures; and 

 The report would be a subsequent heritage impact assessment aimed specifically at the additional footprints, 

and must be submitted to the heritage authorities to obtain their approval as well.  

 

13.8.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 Ensure that the planning of additional footprints takes cognizance of the heritage sensitivities depicted on the 

heritage sensitivity maps in this report (refer Figures 113 - 114) and to the extent possible, ensure that 

identified heritage sensitivities are avoided in the establishment of additional exploration footprints; 

 Appoint at their cost a professional heritage specialist to undertake the heritage walkthroughs and to compile 

the required additional heritage impact assessments; 

 Provide the appointed heritage specialist with the necessary footprints and geographic information relating 

to the additional exploration footprint areas; 

 Arrange landowner access permission from the respective landowners before the commencement of the 

heritage fieldwork; and 

 Implement the mitigation measures outlined in the heritage report written by the heritage specialist.  

 

13.8.3 Functional Responsibilities of the Heritage Specialist  

The functional responsibilities of the Heritage Specialist are: 

 

 To undertake the heritage walkthroughs of the additional footprint areas; 

 The appointed heritage specialist will be responsible for compiling a report containing the findings of the 

heritage walkthroughs, assessing the heritage significance of such identified heritage sites, assessing the 

impact of the proposed development activities on the identified heritage sites and outlining mitigation 

measures which may be required; and 

 To ensure that the heritage report is submitted to the ECO and applicant to make certain that the mitigation 

measures as recommended in the report are explained and understood. 
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13.9 Suggested Measures to Mitigate the impact of Development on the Battle of Zand River (7-10 May 1900)  

13.9.1 Mitigation Measures   

The South African War (1899-1902) had a significant impact across the country, and within the study area. The archival 

and historical desktop study has revealed that during the Battle of Zand River (7 May -10 May 1902) units of the British 

cavalry under command of General John French crossed over the Du Preez Leger Drift to outflank the Boer position on 

the northern bank of the river. This drift is located within the study area, where the bridge on the road between 

Welkom and Theunissen is located. This said, no shots were fired here as the drift was not held by the Boer forces.  

Should any additional development footprints within 1 000 m of the Sand River be proposed, the following mitigation 

must be undertaken:  

 

 Archaeological field surveys of these proposed development footprint areas should identify any tangible 

remains of the battle and the associated heritage impact assessment would address any perceived significant 

impacts on this battle and its associated tangible remains.  

 

13.9.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 In cases where any additional footprints are proposed within 1 000 m of the Sand River, the Applicant must 

appoint a heritage specialist to undertake archaeological field surveys as well as the compilation of a heritage 

impact assessment report; and 

 Any mitigation measures outlined in the heritage impact assessment must be implemented by the Applicant. 

 

13.10 Suggested Measures to Mitigate the impact of Development on Tangible Remains of the Old Diamond Mine 

at Welgegund  

13.10.1 Mitigation Measures   

The archival and historical desktop study has revealed that diamond prospecting and mining activities were already 

undertaken by the 1890s on the farm Welgegund. This farm is located within the present study area. These mining 

activities continued intermittently until the 1930s, and based on information presently available, continued here after 

a hiatus of many decades. No mining activities currently take place on site. Significant tangible remains associated with 

this mine would include all tangible mining remains older than 100 years and buildings older than 60 years. In fact, 

one such a building was identified during the site visit in close proximity to the mine (see Site 4). 
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Should any development footprints within 1 000 m of the building at Site 4 be proposed, the following mitigation will 

have to be undertaken:  

 

 Archaeological field surveys of these proposed development footprint areas should identify any significant 

tangible remains associated with the old diamond mine whereas the associated heritage impact assessment 

would address any perceived significant impacts on these tangible remains.  

 

13.10.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 In cases where any additional footprints are proposed within 1 000 m of the building at Site 4, the Applicant 

must appoint a heritage specialist to undertake archaeological field surveys as well as the compilation of a 

heritage impact assessment report; and 

 Any mitigation measures outlined in the heritage impact assessment report must be implemented by the 

Applicant. 

 

13.11 Suggested Measures to Mitigate the Impact of Development on Palaeontology  

13.11.1 Mitigation Measures   

Dr. Lloyd Rossouw of Palaeo Field Services was appointed to undertake a field-based palaeontological impact 

assessment of the proposed development. His study found that the proposed well sites are underlain by 

palaeontologically significant Adelaide Subgroup rocks and well-developed superficial overburden (farmland) 

considered to be of very low palaeontological significance.  

Some of the most significant fossil-bearing rocks in the study are associated with Permian deposits of the Karoo 

Supergroup, in this case represented by the Ecca Group Volksrust Formation and the lower Adelaide Subgroup of the 

Beaufort Group. These deposits are allocated a moderate to very high palaeontological significance respectively and 

represent one of the richest assemblages of vertebrate, invertebrate and plant fossils in the world. Other 

palaeontologically significant sediments include late Quaternary floodplain deposits associated with the Sand and 

Doring Rivers.  

 

The well sites are underlain by palaeontologically significant Adelaide Subgroup rocks and well-developed superficial 

overburden (farmland) considered to be of very low palaeontological significance. The palaeontologically sensitive 

Adelaide Subgroup and underlying Ecca Group Volksrust Formation will be impacted by the exploration and well 

drilling process, but given the average diameter of the proposed boreholes, impact on potential fossil material is 
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considered moderate to low if it is assumed that fossil remains are not uniformly distributed in fossil-bearing rock 

units.   

 

All the pipeline route options are underlain by palaeontologically significant Adelaide Subgroup rocks and well-

developed superficial overburden (farmland) considered to be of very low palaeontological significance. Areas 

associated with late Quaternary alluvial deposits (erosional gullies flanking river crossings) were investigated but no 

aboveground evidence of Quaternary fossil remains were found.  Two areas have been identified where a pipeline route 

will traverse potentially sensitive alluvial deposits ranging in thicknesses between 4 m and 15 m at the Bosluispruit 

(GPS coordinates 28°11'4.46"S 26°43'54.24"E) (Fig. 126 & 127) and the Sand River (GPS coordinates S 28° 7' 4.33"  E 

26° 43' 9.88"E) (Fig. 128-130). Any excavation exceeding a depth of 1m into these overbank deposits will require 

monitoring by a palaeontologist during the construction phase of the pipelines. It is advised that a palaeontologist is 

brought in once to monitor trench excavations into the overbank sediments at the Bosluisspruit and Sand River 

crossings before the pipeline is installed.  The palaeontologist must apply for a valid permit from SAHRA for the 

collection / removal of fossils encountered during the excavations. 

 

The two site options for the Combined Helium and CNG Gas conditioning plants and three proposed sites for the 

Compressor Stations are underlain by palaeontologically significant Adelaide Subgroup rocks that are capped by well-

developed superficial overburden, considered to be of very low palaeontological significance.  Given the size of the 

footprints (± 1ha each) and low overall topography terrain, potential impact by excavation exceeding a depth of 1m into 

unweathered sedimentary bedrock is considered low. It is advised that a palaeontologist is brought in on one occasion 

to train the ECO of the project to identify potential fossil remains in the unlikely event of fossil exposure. If fossils 

are encountered and reported, a palaeontologist must be appointed to remove the fossils after applying for a valid 

collection permit from SAHRA. 

 

In summary, the following mitigation measures are required: 

 

 For the proposed infrastructure, it is advised that a palaeontologist is brought in on one occasion to train the 

ECO of the project to identify potential fossil remains in the unlikely event of fossil exposure. If fossils are 

encountered and reported, a palaeontologist must be appointed to remove the fossils after applying for a valid 

collection permit from SAHRA; and 

 It is recommended that any excavation exceeding a depth of 1m into the two identified overbank deposits will 

require a once-off visit to the study area by a palaeontologist to monitor trench excavations into the overbank 

sediments at the Bosluisspruit and Sand River crossings before the pipeline is installed. The palaeontologist 

must apply for a valid permit from SAHRA for the collection / removal of fossils encountered during the 

excavations. 
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13.11.2 Functional Responsibilities of the Applicant   

The functional responsibilities of the Applicant are: 

 

 To ensure that the required mitigation measures as outlined above are implemented.  

 

13.12 Suggested Measures to Mitigate the Impact of Exploration on Sacred Natural Sites 

13.12.1 Mitigation Measures 

The International Union for Conservation of Nature (IUCN) defines Sacred Natural Sites as areas of land or water having 

special spiritual significance to peoples and communities (IUCN, 2008). Such Sacred Natural Sites are found across 

Southern Africa as well, and for various reasons are often kept secret. No Sacred Natural Sites are known to be located 

within the overall production right as well as the production footprint areas. As the potential impact on such Sacred 

Natural Sites falls within the study of groundwater, which is the author is not educated nor experienced in, the project 

geohydrologist has been asked to provide her observations on this aspect. The following mitigation measures are 

recommended: 

 

 Once final development footprints (both drilling and development footprints) are determined and confirmed 

for implementation, a public participation process must be undertaken during which the Interested & Affected 

Parties (I&APs) are invited to come forward and state whether they are aware of any sacred water sites (secret 

or not) located within the buffer areas recommended in the hydrology and geohydrology specialist reports. It 

is important to note that at this stage the I&Ps will not be requested to provide information on the exact 

location of such sacred sites, only whether such sites are located within these buffer areas. Care must be taken 

during the public participation to ensure that the cartographic and location information presented to the 

I&APs contains clear enough information for them to confidently recognise the positions of such proposed 

drilling site(s) should these be located anywhere in proximity to the properties and landscapes they have 

knowledge of. The presentation of such cartographic information in English, Afrikaans and Sesotho would be 

paramount; 

 Should an I&AP state that such a sacred site is indeed located within the recommended buffer area of a 

proposed development footprint, an experienced team comprising a heritage specialist and geohydrologist 

must accompany the I&AP to the sacred site for confirmation purposes; 

 The heritage specialist and geohydrologist must compile a letter to indicate the findings of their fieldwork i.e. 

whether such a sacred site was indeed identified within the recommended buffer area from the proposed 

development;  

 All aspects relating to the location of the sacred site must be kept strictly confidential. At no stage will any 
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information regarding the position of the sacred site (GPS coordinates, property description etc.) be contained 

in the letter, or in any other report, document or verbal communication; 

 The confidential manner in which this mitigation will be approached and undertaken with regards to the 

locations of Sacred Natural Sites, must be clearly communicated to the I&AP from the outset; and 

 Once the above-mentioned mitigation work has confirmed the presence of a Sacred Natural Site, the 

appropriate recommendations must be made by the appointed heritage specialist and geohydrologist.  

13.12.2 Functional Responsibilities of the Applicant 

 To ensure that once development footprints are proposed, the above-mentioned mitigation measures 

regarding Sacred Natural Sites be implemented. 
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14. ACTION PLAN FOR IMPLEMENTATION 

14.1 Basic Principles of the Action Plan 

The action plan to mitigate identified development impacts is based on the following overriding principle: 

 

 The minimisation of the disturbance of the proposed development activities on the identified heritage 

constraints and sensitivities. 

14.2 Management Measures and Mechanisms 

The management measures and mechanisms to minimize the impact of the proposed development activities on the 

identified heritage constraints and sensitivities, are outlined in the Chapter 13 as well as in the table under Required 

Actions below. 

14.3 Required Actions 

The individual actions required to implement the mitigation of the impact of the proposed development on identified 

heritage sensitivities and constraints, are outlined in Table 27 below. 

 

 

 

 

 

 

 

 

  



   

 

 Table 14- Mitigation Measures required for Impacts on TET 1 and TET 8  

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of TET 1 and TET 8 

A The Applicant and ECO shall identify a 
suitably qualified archaeologist to assist 
in conducting the mitigation. Once 
identified, this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
archaeologist to 
undertake the 
heritage 
monitoring of the 
two sites. 

 (ECO Monthly 
Checklist/Report) 

2. Heritage Monitoring 

A The Applicant and ECO shall notify the 
appointed archaeologist well in advance 
before construction of the pipeline 
commences.   

Planning  

 

Action that 
needs to be 
undertaken at 
least four 
weeks in 
advance of 
construction. 

Applicant 

ECO 

ECO (Monthly) To provide the 
archaeologist 
with enough 
headway to 
ensure that 
he/she is on site 
when 
construction 
commences. 

 (ECO Monthly 
Checklist/Report) 

B The appointed archaeologist must 
undertake heritage monitoring of the 
two cemeteries during all construction 
work taking place within 50 m of the two 
sites. 

Construction Phase 

 

Will be 
undertaken 
during 
Construction 
Phase should 
construction 
work take place 
within 50 m of 
the two sites. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To ensure that no 
disturbance takes 
place to the two 
cemeteries during 
the construction 
of nearby 
pipelines.  

(ECO Monthly 
Checklist/Report) 
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C The appointed archaeologist must 
compile one monitoring report within 
which the observations and findings of 
the monitoring activities can be 
contained. Additional mitigation 
recommendations, should these be 
deemed necessary, must also be 
included. 

Construction Phase 

 

Within one 
week after 
completing the 
monitoring.  

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To provide 
written feedback 
on the monitoring 
of the two 
cemeteries.  

(ECO Monthly 
Checklist/Report) 

 

3. Measures Required should Suspected Evidence for Disturbance to the Two Cemeteries as a result of Construction Activities be Identified. 

A Should suspected evidence for 
disturbance as a result of the 
construction work be identified during 
monitoring, the appointed archaeologist 
must inform the ECO and Applicant 
immediately and all construction work 
within 50 m of that cemetery must be 
halted immediately. 

Construction Phase 

 

Immediately 
after discovery 
of suspected 
evidence of 
disturbance as 
a result of 
construction 
activities. 

Archaeologist 

ECO 

 

ECO (Monthly) 

Heritage Specialist 

Applicant 

To ensure that 
the ECO and 
Applicant 
immediately 
become aware of 
the suspected 
disturbance for 
impacts on the 
two cemeteries.   

(ECO Monthly 
Checklist/Report) 

Monitoring Report 

B The archaeologist will provide the ECO 
and Applicant with the mitigation 
measures that will be required from this 
point onward. The exact mitigation 
measures to be followed would depend 
on the characteristics of the discovery 
and conditions of the site.  

Construction Phase 

 

Within 48 
hours of first 
discovery of 
suspected 
disturbance.  

Heritage Specialist 

 

Archaeologist 

ECO 

Applicant 

To outline the 
exact mitigation 
measures 
required.   

(ECO Monthly 
Checklist/Report) 

Monitoring Report 
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 Table 15- Mitigation Measures required for Impacts on TET 2 and TET 3  

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of TET 2 and TET 3 

A The Applicant and ECO shall identify a 
suitably qualified archaeologist to assist 
in conducting the mitigation. Once 
identified, this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
archaeologist to 
undertake the 
mitigation of the 
two sites. 

 (ECO Monthly 
Checklist/Report) 

2. Archaeological Mitigation of TET 2 and TET 3 

A The appointed archaeologist must 
record the two sites by way of measured 
drawings, photographs and qualitative 
descriptions.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To undertake the 
recording of the 
two sites.  

(ECO Monthly 
Checklist/Report) 

 

B The appointed archaeologist must 
compile a Phase 2 report for the two 
sites within which the data and findings 
of the previous phase can be included.    

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To compile a 
written document 
on the recording 
of the two sites.  

(ECO Monthly 
Checklist/Report) 

 

C 
Submission of permit application to 
SAHRA to allow for the disturbance to the 
site. A Phase 2 Heritage Report must 
accompany the permit. 

 

Planning Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

ECO (Monthly) To obtain a 
permit from 
SAHRA to allow 
for the 
disturbance to 
the sites. 

(ECO Monthly 
Checklist/Report) 
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 Table 16- Mitigation Measures required for Impacts on TET 4, TET 5, TET 12, TET 13 and TET 14  

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of TET 4, TET 5, TET 12, TET 13 and TET 14 

A The Applicant and ECO shall identify a 
suitably qualified archaeologist to assist 
in conducting the mitigation. Once 
identified, this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
archaeologist to 
undertake the 
mitigation.  

(ECO Monthly 
Checklist/Report) 

2. Archaeological Mitigation of TET 4, TET 5, TET 12, TET 13 and TET 14 

A The appointed archaeologist must notify 
SAHRA in writing that reconnaissance 
excavations will be undertaken to test 
for the presence of graves.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To notify SAHRA 
in writing of the 
intended 
reconnaissance 
excavation.  

(ECO Monthly 
Checklist/Report          
SAHRA notification letter) 

 

B Reconnaissance excavation of the 
structures to assess whether any graves 
are indeed located there.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To undertake 
mitigation at the 
sites.  

(ECO Monthly 
Checklist/Report 
Reconnaissance Excavation 
Report) 

 

C The appointed archaeologist must 
compile a report on the excavations and 
clearly state whether any evidence for 
graves are located at these sites or not.  

Planning 

 

Action that 
needs to be 
undertaken 
two weeks 
after 
completion of 
reconnaissance 
excavations. 

 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To compile a 
written document 
on the 
reconnaissance 
excavations.  

(ECO Monthly 
Checklist/Report 
Reconnaissance Excavation 
Report) 
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3. Measures Required should Evidence for Graves be Identified during the Reconnaissance Excavations 

A A full grave relocation process will have 
to be implemented. 

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

Once-off  To undertake the 
relocation of the 
graves identified 
during the 
reconnaissance 
excavations.   

(ECO Monthly 
Checklist/Report) 
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 Table 17- Mitigation Measures required for Impacts on TET 6, TET 7, TET 11, TET 15 and TET 16  

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of TET 6, TET 7, TET 11, TET 15 and TET 16 

A The final development footprint, whether 
it entails the In-Field (Alt 4) pipeline, the 
in-Field North (HDR1) pipeline or the 
Trunkline (ST23 to Sibanye), must be re-
aligned to allow for a buffer area between 
each of the cemeteries and the 
development footprint area. A buffer 
area of 50m is preferred. However, in 
cases where such a 50m buffer area 
would not be possible, the buffer area can 
be reduced. However, with the exception 
of TET 16, this reduced buffer area may 
never be less than 25m. At TET 16 a 
development buffer area of at least 10 m 
is allowed. Furthermore, all construction 
work undertaken at distances closer than 
50m from such identified cemeteries, 
must be monitored by a heritage 
specialist / archaeologist.  

Planning  

 

Immediate 
action that 
needs to be 
undertaken as 
soon as the 
final 
development 
alternative is 
decided upon. 

Applicant 

ECO 

ECO (Monthly) To ensure that no 
component of the 
development 
footprints is 
situated closer 
than 25 m from 
any of these 
cemeteries, 
except for TET 16 
where a buffer 
area of at least 10 
m is allowed. 
Furthermore, to 
ensure that any 
development 
footprints closer 
than 50m from a 
cemetery must be 
monitored.  

(ECO Monthly 
Checklist/Report) 

2. Heritage Monitoring 

A In cases where the footprints are 
proposed at distances of between 50m 
and 25m from the identified cemeteries, 
or between 50 m and 10m for TET 16, 
the Applicant and ECO shall notify the 
appointed archaeologist well in advance 
before construction of the pipeline 
commences.   

Planning  

 

Action that 
needs to be 
undertaken at 
least four 
weeks in 
advance of 
construction. 

Applicant 

ECO 

ECO (Monthly) To provide the 
archaeologist 
with enough 
headway to 
ensure that 
he/she is on site 
when 

(ECO Monthly 
Checklist/Report) 
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construction 
commences. 

B The appointed archaeologist must 
undertake the necessary monitoring 
during all construction taking place 
within 50 m of the identified cemeteries. 

Construction Phase 

 

Will be 
undertaken 
during 
Construction 
Phase for as 
long as 
construction 
takes place 
within 50m of 
the cemeteries. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To ensure that no 
disturbance takes 
place to the 
identified 
cemeteries during 
the construction 
of nearby 
pipelines.  

(ECO Monthly 
Checklist/Report) 

 

C The appointed archaeologist must 
compile one monitoring report within 
which the observations & findings of the 
monitoring activities can be contained. 
Additional mitigation recommendations, 
if necessary, must also be included. 

Construction Phase 

 

Within one 
week after 
completing the 
monitoring.  

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To provide 
written feedback 
on the monitoring 
of the identified 
cemeteries.  

(ECO Monthly 
Checklist/Report) 

 

3. Measures Required should Suspected Evidence for Disturbance to the Identified Cemeteries as a result of Construction Activities be Identified. 

A Should suspected evidence for 
disturbance as a result of the 
construction work be identified during 
monitoring, the appointed archaeologist 
must inform the ECO and Applicant 
immediately and all construction work 
within 50 m of that particular cemetery 
must be halted immediately. 

Construction Phase 

 

Immediately 
after discovery 
of suspected 
evidence of 
disturbance as 
a result of 
construction 
activities. 

Archaeologist 

ECO 

 

ECO (Monthly) 

Heritage Specialist 

Applicant 

To ensure that 
the ECO and 
Applicant 
immediately 
become aware of 
the suspected 
disturbance to a 
cemetery.   

(ECO Monthly 
Checklist/Report) 

Monitoring Report 

B The archaeologist will provide the ECO 
and Applicant with the mitigation 
measures required from this point 
onward. The exact mitigation measures 
to be followed would depend on the 
characteristics of the discovery and 
conditions of the site.  

Construction Phase 

 

Within 48 
hours of first 
discovery of 
suspected 
disturbance.  

Heritage Specialist 

 

Archaeologist 

ECO 

Applicant 

To outline the 
exact mitigation 
measures 
required.   

(ECO Monthly 
Checklist/Report) 

Monitoring Report 
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 Table 18- Mitigation Measures required for Impacts on TET 9, TET 10 and TET 18  

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of TET 9, TET 10 and TET 18 

A The Applicant and ECO must identify a 
suitably qualified archaeologist to assist 
in conducting the mitigation. Once 
identified, this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
archaeologist to 
undertake the 
mitigation.  

 (ECO Monthly 
Checklist/Report) 

2. Archaeological Mitigation of TET 9, TET 10 and TET 18 

A The appointed archaeologist must 
record the sites by way of measured 
drawings, photographs and qualitative 
descriptions.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To undertake the 
recording of the 
sites. 

(ECO Monthly 
Checklist/Report) 

 

B The appointed archaeologist must 
compile a Phase 2 report for the sites 
within which the data and findings of 
the previous phase can be included.    

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To compile a 
written document 
on the recording 
of the two sites.  

(ECO Monthly 
Checklist/Report) 

 

C Submission of permit application to 
SAHRA / Free State Heritage to allow for 
the disturbance to the site. The Phase 2 
report must accompany the permit. 

 

Planning Action that 
needs to be 
undertaken 
well in advance 
of construction. 

 

 

 

Archaeologist 

ECO 

ECO (Monthly) To obtain a 
permit from 
SAHRA / Free 
State Heritage to 
allow for the 
disturbance to 
the sites. 

(ECO Monthly 
Checklist/Report) 
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3. Archaeological Watching Brief at TET 9 

A The appointed archaeologist must 
implement an archaeological watching 
brief during construction of the pipeline 
on the banks of the Sand River.  

Construction Phase 

 

Will be 
undertaken 
during 
Construction 
Phase for as 
long as 
construction 
work takes 
place in 
proximity to 
TET 9 and the 
banks of the 
Sand River 

Archaeologist 

ECO 

 

ECO (Monthly) 

 

To implement an 
archaeological 
watching brief at 
TET 9. 

(ECO Monthly 
Checklist/Report) 
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 Table 19- Mitigation Measures required for Impacts on TET 11, TET 12, TET 13, TET 14, TET 19, TET 20, TET 21, TET 22, TET 23, TET 24, TET 25 and TET 26  

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of TET 11, TET 12, TET 13, TET 14, TET 19, TET 20, TET 21, TET 22, TET 23, TET 24, TET 25 and TET 26 

A The placement of the development 
footprints for the six proposed well 
positions at F1, F2, F3, F4, F5 and F6 as 
well as the proposed compressor site at 
ST23 must be done in such a way that a 
buffer area of at least 50m is allowed 
between these development footprints 
and the 12 heritage sites identified within 
the 1km circular areas. If a well position is 
proposed at distances closer than 50m 
from any of these identified heritage site, 
a heritage specialist must be consulted. 

 

Planning  

 

Immediate 
action that 
needs to be 
undertaken as 
soon as the 
final  
development 
alternative is 
decided upon. 

Applicant 

ECO 

ECO (Monthly) To ensure that no 
component of the 
six proposed well 
positions as well 
as the proposed 
ST23 compressor 
plant is situated 
closer than 50 m 
from any of the 
sites identified 
within the 1km 
circular areas. 

(ECO Monthly 
Checklist/Report) 
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Table 20- Mitigation Measures required for Addressing Impact of Additional Development Footprints on Heritage Sites 

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation in terms of the Additional Development Footprints 

A The Applicant and ECO must ensure that 
any additional development footprint 
areas must take cognizance of the 
heritage sensitivity maps provided in this 
report and as far as possible, identified 
heritage sensitivities must be avoided in 
the establishment of additional 
development footprints.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To ensure that 
the identified 
heritage 
sensitivities are 
taken into 
consideration 
during the 
planning of 
additional 
footprint areas. 

 (ECO Monthly 
Checklist/Report) 

B The Applicant and ECO shall identify a 
suitably qualified heritage specialist to 
assist in conducting the mitigation. Once 
identified, this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
heritage specialist 
to undertake the 
heritage 
walkthroughs and 
other mitigation. 

 (ECO Monthly 
Checklist/Report) 

C The Applicant and ECO shall provide the 
additional development footprints to the 
appointed heritage specialist. 

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction. 

Applicant 

ECO 

ECO (Monthly) To ensure that 
the heritage 
specialist is 
informed as to 
the details 
(including 
position and 
extent) of the 
additional 
development 
footprints. 

 (ECO Monthly 
Checklist/Report) 
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2. Heritage Walkthroughs and Report 

A The appointed heritage specialist must 
undertake heritage walkthroughs of the 
additional development footprint areas. 

Planning 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

Heritage Specialist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
any impacts on 
heritage sites by 
additional 
development 
activities are 
identified at an 
early stage and 
suitably 
mitigated.  

(ECO Monthly 
Checklist/Report) 

 

B The appointed heritage specialist must 
compile a heritage impact assessment 
report outlining the findings of the 
fieldwork and providing mitigation 
measures, should such mitigation 
measures be deemed necessary. 

Planning 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

Heritage Specialist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
any impacts on 
heritage sites by 
additional 
development 
activities are 
identified at an 
early stage and 
suitably 
mitigated. 

(ECO Monthly 
Checklist/Report) 

 

C The ECO and Applicant must implement 
the mitigation measures as outlined in 
the heritage report.  

Planning 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 

ECO 

Applicant 

 

 

ECO (Monthly) 

 

To ensure that 
the mitigation 
measures 
recommended by 
the heritage 

(ECO Monthly 
Checklist/Report) 
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Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

specialist is 
implemented. 
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Table 21- Mitigation Measures required for Addressing Impact on the Battle of Zand River 

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Mitigation Measures required should any proposed Additional Development Footprint Area be located closer than 1 000 m from the Sand River 

A The Applicant and ECO shall identify a 
suitably qualified heritage specialist to 
assist in conducting the mitigation. Once 
identified this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of 
development. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
heritage specialist 
to undertake the 
heritage 
walkthroughs and 
other mitigation. 

 (ECO Monthly 
Checklist/Report) 

B The Applicant and ECO shall provide the 
additional development footprints to the 
appointed heritage specialist. 

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of exploration 

Applicant 

ECO 

ECO (Monthly) To ensure that 
the heritage 
specialist is 
informed as to 
the details 
(including 
position and 
extent) of the 
additional 
development 
footprints. 

 (ECO Monthly 
Checklist/Report) 

2. Heritage Walkthroughs and Report 

A The appointed heritage specialist must 
undertake heritage walkthroughs of the 
additional development footprint areas. 

Construction and 
Operation Phases 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 

Heritage Specialist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
any impacts on 
heritage sites by 
additional 
development 
activities are 
identified at an 
early stage and 

(ECO Monthly 
Checklist/Report) 
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well in advance 
of actual 
proposed 
additional 
development 
work. 

suitably 
mitigated.  

B The appointed heritage specialist must 
compile a heritage impact assessment 
report outlining the findings of the 
fieldwork and providing mitigation 
measures, should such mitigation 
measures be deemed necessary. 

Construction and 
Operation Phases 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

Heritage Specialist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
any impacts on 
heritage sites by 
additional 
development 
activities are 
identified at an 
early stage and 
suitably 
mitigated. 

(ECO Monthly 
Checklist/Report) 

 

C The ECO and Applicant must implement 
the mitigation measures as outlined in 
the heritage report.  

Construction and 
Operation Phases 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

ECO 

Applicant 

 

 

ECO (Monthly) 

 

To ensure that 
the mitigation 
measures 
recommended by 
the heritage 
specialist are 
implemented. 

 

 

(ECO Monthly 
Checklist/Report) 
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Table 22- Mitigation Measures required for Addressing Impact on Tangible Remains of the Old Diamond Mine at Welgegund 

No. Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Mitigation Measures required should any proposed Additional Development Footprint Area be located closer than 1 000 m from the building at Site 4 

A The Applicant and ECO shall identify a 
suitably qualified heritage specialist to 
assist in conducting the mitigation. Once 
identified this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of 
development. 

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
heritage specialist 
to undertake the 
heritage 
walkthroughs and 
other mitigation. 

 (ECO Monthly 
Checklist/Report) 

B The Applicant and ECO shall provide the 
additional development footprints to the 
appointed heritage specialist. 

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of exploration 

Applicant 

ECO 

ECO (Monthly) To ensure that 
the heritage 
specialist is 
informed as to 
the details 
(including 
position and 
extent) of the 
additional 
development 
footprints. 

 (ECO Monthly 
Checklist/Report) 

2. Heritage Walkthroughs and Report 

A The appointed heritage specialist must 
undertake heritage walkthroughs of the 
additional development footprint areas. 

Construction and 
Operation Phases 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 

Heritage Specialist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
any impacts on 
heritage sites by 
additional 
development 
activities are 
identified at an 
early stage and 

(ECO Monthly 
Checklist/Report) 
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well in advance 
of actual 
proposed 
additional 
development 
work. 

suitably 
mitigated.  

B The appointed heritage specialist must 
compile a heritage impact assessment 
report outlining the findings of the 
fieldwork and providing mitigation 
measures, should such mitigation 
measures be deemed necessary. 

Construction and 
Operation Phases 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

Heritage Specialist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
any impacts on 
heritage sites by 
additional 
development 
activities are 
identified at an 
early stage and 
suitably 
mitigated. 

(ECO Monthly 
Checklist/Report) 

 

C The ECO and Applicant must implement 
the mitigation measures as outlined in 
the heritage report.  

Construction and 
Operation Phases 

 

Although this 
action will in all 
likelihood be 
undertaken 
during the 
Construction 
and Operation 
Phases, it must 
be undertaken 
well in advance 
of actual 
proposed 
additional 
development 
work. 

ECO 

Applicant 

 

 

ECO (Monthly) 

 

To ensure that 
the mitigation 
measures 
recommended by 
the heritage 
specialist are 
implemented. 

 

 

(ECO Monthly 
Checklist/Report) 
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Table 23 - Mitigation Measures required for Addressing Impact on Sacred Natural Sites 

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Initial Mitigation Measures Required 

A The Applicant and ECO shall ensure that all 
development footprints (including 
proposed drilling positions) must be 
presented to the I&APs by way of a public 
participation process to invite the I&APs to 
indicate whether any Sacred Natural Sites 
are located within the buffer areas 
recommended in the hydrology and 
geohydrology specialist reports. It is 
important to note that at this stage the 
I&APs will not be requested to provide 
information on the exact location of such 
sacred sites, only whether such sites are 
located within the recommended buffer 
areas from the proposed development 
footprints or not. It is the responsibility of 
the Applicant and ECO to ensure that the 
cartographic and location information 
presented to the I&APs contain clear 
enough information for them to confidently 
recognise the positions of such proposed 
development footprints should these be 
located anywhere in proximity to the 
properties and landscapes they have 
knowledge of. The presentation of such 
cartographic information in English, 
Afrikaans and Sesotho would be 
paramount. The confidential manner in 
which this mitigation will be approached 
and undertaken with regards to the 
locations of Sacred Natural Sites, must be 

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction, 
and depending 
on when such 
footprints 
become 
available, may 
be undertaken 
in various 
stages 
throughout the 
overall project 
cycle. However, 
this mitigation 
must be 
completed well 
before the 
actual 
development 
work on the 
newly proposed 
footprints 
commences.  

Applicant 

ECO 

ECO (Monthly) To ensure that a 
public 
participation 
takes place to 
invite Interested 
& Affected Parties 
to state whether 
they are aware of 
any Sacred 
Natural Sites 
within the 
recommended 
buffer areas. 

 (ECO Monthly 
Checklist/Report) 
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clearly communicated to the I&APs from 
the outset.   

B Should any of the I&APs indicate that 
such Sacred Natural Sites are indeed 
located within the recommended buffer 
areas from the proposed development 
footprints, the Applicant and ECO must 
identify a suitably qualified heritage 
specialist and geohydrologist to assist in 
conducting the mitigation. Once 
identified this individual or company 
must be appointed.  

Planning  

 

Action that 
needs to be 
undertaken 
well in advance 
of construction, 
and depending 
on when such 
footprints 
become 
available, may 
be undertaken 
in various 
stages 
throughout the 
overall project 
cycle. However, 
this mitigation 
must be 
completed well 
before the 
actual 
development 
work on the 
newly proposed 
footprints 
commences.  

Applicant 

ECO 

ECO (Monthly) To appoint a 
suitably qualified 
heritage specialist 
and 
geohydrologist to 
undertake the 
mitigation. 

 (ECO Monthly 
Checklist/Report) 

2. Field-Based Confirmation of Sacred Natural Site 

A The appointed heritage specialist and 
geohydrologist must accompany the 
I&AP who indicated the presence of a 
Sacred Natural Site within the 
recommended buffer areas from the 
proposed development footprints.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction, 
and depending 
on when such 
footprints 

Heritage Specialist 

Geohydrologist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
the required 
mitigation is 
undertaken.  

(ECO Monthly 
Checklist/Report) 
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become 
available, may 
be undertaken 
in various 
stages 
throughout the 
overall project 
cycle. However, 
this mitigation 
must be 
completed well 
before the 
actual 
development 
work on the 
newly proposed 
footprints 
commences.  

B The appointed heritage specialist and 
geohydrologist must compile a letter 
containing their findings and 
observations in terms of the field-based 
confirmation of the presence of a Sacred 
Natural Site. All aspects relating to the 
location of the sacred site must be kept 
strictly confidential. At no stage will any 
information regarding the position of the 
sacred site (GPS coordinates, property 
description etc.) be contained in the 
letter, or in any other report, document 
or verbal communication. Once the 
position of a Sacred Natural Site is 
confirmed by the specialist team, this 
letter must also provide 
recommendations.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction, 
and depending 
on when such 
footprints 
become 
available, may 
be undertaken 
in various 
stages 
throughout the 
overall project 
cycle. However, 
this mitigation 
must be 
completed well 
before the 
actual 

Heritage Specialist 

Geohydrologist 

ECO 

 

ECO (Monthly) 

 

To ensure that 
the required 
mitigation is 
undertaken.  

(ECO Monthly 
Checklist/Report) 
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development 
work on the 
newly proposed 
footprints 
commences.  

3. Mitigation Measures in terms of Confirmed Sacred Natural Site 

A The Applicant and ECO shall ensure that 
no development footprints are placed 
closer than the buffer area 
recommended by the specialist team 
from a Sacred Natural Site which had 
been confirmed during the previous 
mitigation measures.  

Planning 

 

Action that 
needs to be 
undertaken 
well in advance 
of construction, 
and depending 
on when such 
footprints 
become 
available, may 
be undertaken 
in various 
stages 
throughout the 
overall project 
cycle. However, 
this mitigation 
must be 
completed well 
before the 
actual 
development 
work on the 
newly proposed 
footprints 
commences.  

Applicant 

ECO 

 

ECO (Monthly) 

 

To ensure that 
the required 
mitigation is 
undertaken.  

(ECO Monthly 
Checklist/Report) 
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Table 24 -Mitigation Measures required for Palaeontology 

 
No. 

Mitigation Measures Phase Timeframe Responsible Party 
for Implementation 

Monitoring 

Party 

(Frequency) 

Target Performance Indicators 

(Monitoring Tool) 

1. Immediate Mitigation in terms of Palaeontology 

A The Applicant together with the ECO 
shall identify a suitably qualified 
palaeontologist to undertake the 
palaeontological mitigation. Once 
identified this individual or company 
must be appointed. 

Planning  

 

Immediate 
action  

Applicant 

ECO 

ECO (Monthly) The appointed 
palaeontologist 
would undertake 
the required 
mitigation 
measures. 

 (ECO Monthly 
Checklist/Report) 

2. Palaeontological Monitoring 

A The Applicant and ECO shall notify the 
appointed palaeontologist well in 
advance before construction of the 
pipeline at the two identified sensitive 
areas commence. 

Planning  

 

Action that 
needs to be 
undertaken at 
least four 
weeks in 
advance of 
construction. 

Applicant 

ECO 

ECO (Monthly) To provide the 
palaeontologist with 
enough headway to 
ensure that he/she is 
on site when 
construction 
commences. 

 (ECO Monthly 
Checklist/Report) 

B The appointed palaeontologist must 
undertake a single monitoring 
assessment of the excavations 
undertaken at depths deeper than 1m 
into the two identified sensitive areas. 

Construction Phase 

 

Will be 
undertaken 
during 
Construction 
Phase after 
completion of 
the 
excavations 
and before 
the pipelines 
are laid in 
these two 
areas. 

Palaeontologist 

ECO 

 

ECO (Monthly) 

 

To monitor the 
impact of 
construction work on 
palaeontology.  

(ECO Monthly 
Checklist/Report) 
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C The appointed palaeontologist must 
compile one monitoring report within 
which the observations and findings of 
the monitoring activities can be 
contained. Additional mitigation 
recommendations, should these be 
deemed necessary, must also be 
included. 

Construction Phase 

 

Within one 
week after 
completing 
the 
monitoring.  

Palaeontologist 

ECO 

 

ECO (Monthly) 

 

To provide written 
feedback on the 
monitoring of the 
two cemeteries.  

(ECO Monthly 
Checklist/Report) 

 

3. Palaeontological Training of ECO 

A The Applicant and ECO shall notify the 
appointed palaeontologist well in 
advance before construction 
commences. 

Planning  

 

Action that 
needs to be 
undertaken at 
least four 
weeks in 
advance of 
construction. 

Applicant 

ECO 

ECO (Monthly) To provide the 
palaeontologist with 
enough headway to 
ensure that he/she is 
on site when 
construction 
commences. 

 (ECO Monthly 
Checklist/Report) 

B The appointed palaeontologist must 
train the ECO of the project to identify 
potential fossil remains in the unlikely 
event of fossil exposure.  

Construction Phase 

 

Will be 
undertaken 
during 
Construction 
Phase but 
before 
construction 
commences. 

Palaeontologist 

ECO 

 

ECO (Monthly) 

 

To ensure that the 
ECO is trained in 
identifying potential 
fossil remains.   

(ECO Monthly 
Checklist/Report) 

 

C If fossils are encountered by the ECO, 
the appointed palaeontologist must 
immediately be notified telephonically 
and as soon as possible in writing.  

Construction Phase 

 

Immediately 
after fossils 
are identified 
by the ECO.  

ECO 

 

ECO (Monthly) 

 

To report any fossil 
exposure to the 
palaeontologist. 

(ECO Monthly 
Checklist/Report) 

 

D Once informed of the fossil 
identification, the palaeontologist must 
provide recommendations which may 
inter alia comprise the following: 
palaeontological site visit, halting of 
construction work etc. 

Construction Phase 

 

Immediately 
after 
notification of 
fossil 
exposure is 
received.    

Palaeontologist 

 

 

ECO (Monthly) 

 

To provide 
recommendations on 
the way to proceed 
with the fossil 
exposure. 

(ECO Monthly 
Checklist/Report) 
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4. Permit Application to SAHRA 

A The palaeontologist must apply for a 
valid permit from SAHRA for the 
collection / removal of fossils if deemed 
necessary. 

Construction Phase 

 

Action to be 
undertaken on 
the discretion 
of the 
palaeontologist.   

Palaeontologist 

ECO 

 

ECO (Monthly) 

 

To undertake the 
necessary 
mitigation 
measures in 
terms of 
palaeontology. 

(ECO Monthly 
Checklist/Report) 
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Table 25- Action Plan for Implementation 

ACTION PLAN 

Phase  Management Action Timeframe for Implementation Responsible Party for 
Implementation (Frequency) 

Responsible Party for 
Monitoring/Audit/Review 

(Frequency) 

Activities required during the Planning Phase 

Planning Identify and appoint suitably qualified 
palaeontologist to undertake the 
required palaeontological monitoring. 

Immediate action  Applicant 

ECO 

ECO (Monthly) 

Planning 

 

The Applicant and ECO shall notify the 
appointed palaeontologist well in 
advance before construction of 
infrastructure or the construction of the 
pipeline in the two identified sensitive 
areas commence. 

Action that needs to be undertaken at 
least four weeks in advance of 
construction. 

Applicant 

ECO 

ECO (Monthly) 

Planning All development footprints (including 
proposed drilling positions) must be 
presented to the I&APs by way of a 
public participation process to invite the 
I&APs to indicate whether any Sacred 
Natural Sites are located within 500 m of 
such proposed footprint areas. 

Immediate action  Applicant 

ECO 

ECO (Monthly) 

Planning Should any of the I&APs indicate that 
such Sacred Natural Sites are indeed 
located within 500 m from the proposed 
development footprints, the Applicant 
and ECO must identify a suitably qualified 
heritage specialist and geohydrologist to 
assist in conducting the mitigation. Once 
identified this individual or company 
must be appointed.  

Action that needs to be undertaken well 
in advance of construction. 

Applicant 

ECO 

ECO (Monthly) 
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Planning The appointed heritage specialist and 
geohydrologist must accompany the 
I&AP who indicated the presence of a 
Sacred Natural Site within 500 m from 
the proposed development footprints, to 
this Sacred Natural Site.  

Action that needs to be undertaken well 
in advance of construction. 

Heritage Specialist 

Geohydrologist 

Letter 

Planning The appointed heritage specialist and 
geohydrologist must compile a letter 
containing their findings and 
observations in terms of the field-based 
confirmation of the presence of a Sacred 
Natural Site. All aspects relating to the 
location of the sacred site must be kept 
strictly confidential. At no stage will any 
information regarding the position of the 
sacred site (GPS coordinates, property 
description etc.) be contained in the 
letter, or in any other report, document 
or verbal communication. Should the 
presence of a Sacred Natural Site be 
confirmed by the specialist team, the 
appointed heritage specialist and 
geohydrologist must recommend the 
appropriate buffer area to protect the 
identified site. 

Action that needs to be undertaken well 
in advance of construction. 

Heritage Specialist 

Geohydrologist 

Letter 

Planning The Applicant and ECO shall ensure that 
no development footprints are placed 
closer than the buffer area 
recommended by the specialist team to 
Sacred Natural Site which had been 
confirmed during the previous mitigation 
measures.  

Action that needs to be undertaken well 
in advance of construction. 

Applicant 

ECO 

ECO (Monthly) 

Planning Identify and appoint a suitably qualified 
archaeologist to assist in undertaking the 
mitigation of TET 1, TET 2, TET 3, TET 4, 
TET 5, TET 8, TET 9, TET 10, TET 12, TET 

Immediate action  Applicant 

ECO 

ECO (Monthly) 
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13, TET 14 and TET 18. Once identified, 
this individual or company must be 
appointed.  

Planning The appointed archaeologist must record 
the sites (TET 2, TET 3, TET 9, TET 10 and 
TET 18) by way of measured drawings, 
photographs and qualitative descriptions.  

Action that needs to be undertaken well 
in advance of construction. 

Archaeologist ECO (Monthly) 

Planning The appointed archaeologist must 
compile a Phase 2 report for TET 2, TET 3, 
TET 9, TET 10 and TET 18 within which 
the data and findings of the previous 
phase can be included.    

Action that needs to be undertaken well 
in advance of construction. 

Archaeologist ECO (Monthly) 

Planning Submission of permit application to 
SAHRA / Free State Heritage to allow for 
the disturbance to TET 2, TET 3, TET 9, TET 
10 and TET 18. The Phase 2 report must 
accompany the permit. 

Action that needs to be undertaken well 
in advance of construction. 

Archaeologist ECO (Monthly) 

Planning The Applicant and ECO shall ensure that 
no development footprints are placed 
within a radius of 500m from a Sacred 
Natural Site which had been confirmed 
during the previous mitigation measures.  

Action that needs to be undertaken well 
in advance of construction. 

Applicant 

ECO 

ECO (Monthly) 

Planning The appointed archaeologist must notify 
SAHRA in writing that reconnaissance 
excavations will be undertaken to test for 
the presence of graves at TET 4, TET 5, 
TET 12, TET 13 and TET 14. 

Action that needs to be undertaken well 
in advance of construction. 

Archaeologist Written Report by Archaeologist 

ECO (Monthly) 

Planning Reconnaissance excavation of the 
structures to assess whether any graves 
are indeed located at TET 4, TET 5, TET 
12, TET 13 and TET 14. 

Action that needs to be undertaken well 
in advance of construction. 

Archaeologist Written Report by Archaeologist 

ECO (Monthly) 
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Planning The appointed archaeologist must 
compile a report on the excavations and 
clearly state whether or not any evidence 
for graves are located at TET 4, TET 5, TET 
12, TET 13 and TET 14. 

Action that needs to be undertaken two 
weeks after completion of 
reconnaissance excavations. 

 

Archaeologist Written Report by Archaeologist 

ECO (Monthly) 

Planning The final development footprint, whether 
it entails the In-Field (Alt 4) pipeline, the 
in-Field North (HDR1) pipeline or the 
Trunkline (ST23 to Sibanye), must be re-
aligned to allow for a buffer area between 
each of the cemeteries and the 
development footprint area. A buffer area 
of 50m is preferred. However, in cases 
where such a 50m buffer area would not 
be possible, the buffer area can be 
reduced. However, this reduced buffer 
area may never be less than 25m, except 
at TET 16. Furthermore, all construction 
work undertaken at distances closer than 
50m from such identified cemeteries, 
must be monitored by a heritage 
specialist / archaeologist.  

Immediate action that needs to be 
undertaken as soon as the final 
development alternative is decided 
upon. 

Applicant 

ECO 

ECO (Monthly) 

Planning The placement of the development 
footprints for the six proposed well 
positions at F1, F2, F3, F4, F5 and F6 as 
well as the proposed compressor site at 
ST23 must be done in such a way that a 
buffer area of at least 50m is allowed 
between these development footprints 
and the 12 heritage sites identified within 
the 1km circular areas. Should a proposed 
well position be located closer than 50m 
from any of the 12 identified heritage 
sites, a heritage specialist must be 
consulted. 

Immediate action that needs to be 
undertaken as soon as the final 
development alternative is decided 
upon. 

Applicant 

ECO 

ECO (Monthly) 



289 

 

PGS Heritage 

Planning Whenever additional development 
footprints are considered, the Applicant 
and ECO must ensure that the placement 
and design of such additional 
development footprint areas must take 
cognizance of the heritage sensitivity 
maps provided in this report and as far as 
possible, identified heritage sensitivities 
must be avoided in the establishment of 
additional development footprints.  

Although this action can potentially be 
undertaken during either the Planning, 
Construction or Operation Phases of the 
project, it must be undertaken well in 
advance of actual proposed additional 
development work. 

Applicant 

ECO 

ECO (Monthly) 

Planning Once additional development footprints 
had been finalised, or when such 
additional development footprints are 
located within 1 000 m of either the Sand 
River or Site 4 from this report, the 
Applicant and ECO shall identify a suitably 
qualified heritage specialist to assist in 
conducting the mitigation. Once 
identified, this individual or company 
must be appointed.  

Although this action can potentially be 
undertaken during either the Planning, 
Construction or Operation Phases of the 
project, it must be undertaken well in 
advance of actual proposed additional 
development work. 

Applicant 

ECO 

ECO (Monthly) 

Planning The Applicant and ECO shall provide the 
additional development footprints to the 
appointed heritage specialist. 

Although this action can potentially be 
undertaken during either the Planning, 
Construction or Operation Phases of the 
project, it must be undertaken well in 
advance of actual proposed additional 
development work. 

Applicant 

ECO 

ECO (Monthly) 

Planning The appointed heritage specialist must 
undertake heritage walkthroughs of the 
additional development footprint areas. 

Although this action can potentially be 
undertaken during either the Planning, 
Construction or Operation Phases of the 
project, it must be undertaken well in 
advance of actual proposed additional 
development work. 

Heritage Specialist 

 

Heritage Report 

Planning The appointed heritage specialist must 
compile a heritage impact assessment 
report outlining the findings of the 

Although this action can potentially be 
undertaken during either the Planning, 
Construction or Operation Phases of the 

Heritage Specialist Heritage Report 
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fieldwork and providing mitigation 
measures, should such mitigation 
measures be deemed necessary. 

project, it must be undertaken well in 
advance of actual proposed additional 
development work. 

Planning The ECO and Applicant must implement 
the mitigation measures as outlined in the 
heritage report.  

Although this action can potentially be 
undertaken during either the Planning, 
Construction or Operation Phases of the 
project, it must be undertaken well in 
advance of actual proposed additional 
development work. 

Applicant 

ECO 

ECO (Monthly) 

Activities required during the Construction Phase 

Construction The appointed palaeontologist must 
undertake a single monitoring 
assessment of the excavations 
undertaken at depths deeper than 1m 
into the two identified sensitive areas. 

Will be undertaken during Construction 
Phase after completion of the 
excavations and before the pipelines are 
laid in these two areas. 

Palaeontologist 

ECO 

ECO (Monthly) 

Construction The appointed palaeontologist must 
compile one monitoring report within 
which the observations and findings of 
the monitoring activities can be 
contained. Additional mitigation 
recommendations, should these be 
deemed necessary, must also be 
included. 

Within one week after completing the 
monitoring. 

Palaeontologist 

ECO 

ECO (Monthly) 

Construction The appointed palaeontologist must train 
the ECO of the project to identify 
potential fossil remains in the unlikely 
event of fossil exposure.  

Will be undertaken during Construction 
Phase but before construction 
commences. 

Palaeontologist 

ECO 

ECO (Monthly) 

Construction If fossils are encountered by the ECO, the 
appointed palaeontologist must 
immediately be notified telephonically 
and as soon as possible in writing.  

Immediately after fossils are identified 
by the ECO. 

ECO ECO (Monthly) 
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Construction Once informed of the fossil identification, 
the palaeontologist must provide 
recommendations which may inter alia 
comprise the following: palaeontological 
site visit, halting of construction work 
etc. 

Immediately after notification of fossil 
exposure is received.    

Palaeontologist ECO (Monthly) 

Construction The palaeontologist must apply for a 
valid permit from SAHRA for the 
collection / removal of fossils if deemed 
necessary. 

Action to be undertaken on the 
discretion of the palaeontologist.   

Palaeontologist 

ECO 

ECO (Monthly) 

Construction The appointed archaeologist must be 
notified in writing of the planned 
commencement of construction work 
within 50 m from TET 1 and TET 8. At the 
same time, should any construction work 
be proposed within 50m of any of the 
other identified cemeteries (TET 6, TET 7, 
TET 11, TET 15 & TET 16), the appointed 
archaeologist must also be informed of 
this.   

At least four weeks in advance of 
planned commencement of 
construction work within 50 m of the 
cemeteries. 

ECO ECO (Monthly) 

Construction The appointed archaeologist must 
undertake heritage monitoring during all 
construction taking place within 50 m of 
any of the cemeteries. 

For the duration of the time that 
construction activities take place within 
50 m of any of the cemeteries. 

Archaeologist ECO (Monthly) 

Construction The appointed archaeologist must 
compile one monitoring report within 
which the observations and findings of 
the monitoring activities can be 
contained. Additional mitigation 
recommendations, should these be 
deemed necessary, must also be 
included. 

Within one week after completing the 
monitoring.  

Archaeologist Written Report by Archaeologist 

ECO (Monthly) 

Construction The appointed archaeologist must 
implement an archaeological watching 

Will be undertaken during the 
Construction Phase for as long as 

Archaeologist ECO (Monthly) 
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brief during construction of the pipeline 
on the banks of the Sand River.  

construction work takes place in 
proximity to TET 9 and the banks of the 
Sand River 
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15. CONCLUSIONS AND RECOMMENDATIONS 

 
PGS Heritage was appointed by Environmental Impact Management Services (EIMS) to undertake a Heritage Impact 

Assessment for the proposed Tetra4 Cluster 1 project which proposes to extend natural gas production operations 

within an existing Production Right (PASA Reference: 12/4/1/07/2/2), in the Matjhabeng and Masilonyana Local 

Municipalities, near the town of Virginia. The study area is approximately 14 300 ha in extent in the Free State Province.  

 

The purpose of the Heritage Impact Assessment report is to assess the impacts of a proposed development on the 

identified heritage resources. This is important because heritage resources are protected in terms of the National 

Heritage Resources Act, No 25 of 1999, (NHRA) from inter alia, destruction or damage, excavation or removal, or other 

disturbance, without a permit from the responsible heritage resources authority. The National Heritage Resources Act, 

No 25 of 1999, (NHRA) states that heritage resources are unique and non-renewable and, as such, any impact on such 

resources must be seen as significant (NHRA, section 5(1)(a)). The NHRA specifically protects certain categories of 

heritage resources, i.e.: structures, archaeological and paleontological (including meteorological) sites and material 

and graves and burial grounds (NHRA, sections 34, 35 and 36). Furthermore, Section 38 of the NHRA provides for and 

regulates the compilation of impact assessment reports of heritage resources that may be affected by construction or 

development activities. 

 

The desktop research undertaken during the Heritage Scoping Report that preceded this Heritage Impact Assessment, 

revealed that the study area and surrounding landscape have a long and diverse historical and archaeological history 

and that significant potential exists for archaeological and historical sites and material to be located within the study 

area. The research has also identified specific possible heritage sensitive areas within the study area.  

 

Apart from the overall study area covered by the desktop study work, a development footprint was provided by EIMS 

to assess as part of this Heritage Impact Assessment.  

 

This Heritage Impact Assessment Report (HIA), which follows on the Heritage Scoping Report, includes the findings of 

the desktop study undertaken during the Heritage Scoping as well as the findings and recommendations of the 

archaeological and heritage field surveys undertaken of the proposed development footprint areas. A palaeontological 

desktop study was undertaken during Scoping Phase and a field-based palaeontogical impact assessment was 

undertaken during this EIA Phase. Both studies are included in this report.   

 

Desktop Study Findings 

 

The Heritage Scoping Report has highlighted a number of heritage sensitivities and features including the Battle of 

Zand River (7 – 10 May 1900), an historic diamond mine on the farm Welgegund, archaeological sites, historic buildings 
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and structures, cemeteries, palaeontology as well as unmarked graves from within the study area. Additional desktop 

study observations made during this Heritage Impact Assessment include Sacred Natural Sites. 

 

The desktop evaluation of the study area and surrounds has shown that the possibility exists of finding various heritage 

resources in the proposed study area, including historical structures as well as graves and cemeteries. A site visit was 

undertaken during which the findings of the desktop study was confirmed in that a total of 45 heritage sites comprising 

21 cemeteries, 22 historic structures and buildings, one Stone Age site, one historic midden of archaeological age and 

one site comprising historic road markers. 

 

It must be noted that the fieldwork mentioned above was only a heritage scoping visit aimed at accessing as many 

properties as possible. No detailed walkthrough of any particular areas were undertaken during the heritage scoping 

phase.  

 

Battle of Zand River (7 – 10 May 1900) 

 

The archival and historical desktop study has revealed that during the Battle of Zand River (7 May -10 May 1902), units 

of the British cavalry under command of General John French crossed over the Du Preez Leger Drift to outflank the 

Boer position on the northern bank of the river. This drift is located within the study area, where the bridge on the 

road between Welkom and Theunissen is located. This said, and based on available literature, no shots were fired here 

as the drift was not held by the Boer forces.   

 

Historic Diamond Mining Activities on the Farm Welgegund (Currently Driekoppies)  

 

The archival and historical desktop study has revealed that historic diamond prospecting and mining activities occurred 

on the farm Welgegund. These activities were already in progress by the early 1890s, and appears to have continued 

almost unabated until the early 1930s. Mining activities appear to have continued more recently at Welgegund, but 

by the time of the site visit in 2016 these activities had evidently long been abandoned as well. One of the first 

companies involved here appears to have been the Van Rensburg Diamond Syndicate. The syndicate sold its interest 

in the farm to the Driekopjes Diamond Mining Company in 1892. Of interest is that the Driekopjes Company had Sir 

Thomas Major Cullinan as a founding director. Subsequent diamond mining companies involved at Welgegund include 

the New Driekopjes, Magnus, Triumph and Welgegund.  

 

Archaeological Sites 

 

Evaluation of archival and historic maps and satellite imagery, coupled with the fieldwork, have revealed that 

archaeological sites such as Middle Stone Age and Later Stone Age surface scatters, Historic Farmsteads and Historic 
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Middens of Archaeological Age may very likely be located within the general study area. These sites are protected by 

the National Heritage Resources Act. While some of these sites were identified during the site visit, others may still be 

located within the study area. As a result, should any further development footprints be defined, such additional 

footprint areas will have to be assessed in the field by way of archaeological field surveys to identify any such features 

which may be located there. These studies will be required to determine the significance of each site and to assess the 

possible development impacts on each of them during the Heritage Impact Assessment phase. At the same time 

appropriate mitigation measures will also be outlined. 

 

Historic Buildings and Structures 

 

Evaluation of archival and historic maps and satellite imagery, coupled with the fieldwork, have revealed that a number 

of historic buildings and structures are located within the study area. However, more sites may still be located within 

the overall study area. As a result, should any development footprints be defined, such footprint areas will have to be 

assessed in the field by way of archaeological field surveys to identify these features within the development footprint 

areas. Additionally, an assessment by an architectural historian of each historic building and structure located within 

or near such footprint areas will also have to be undertaken. These studies will be required to determine significance 

of each building or structure and will assess the possible development impacts on each of them during the Heritage 

Impact Assessment phase. At the same time appropriate mitigation measures will also be outlined.  

 

Graves and Cemeteries 

 

The site visit identified 21 cemeteries, with one additional cemetery not visited in the field confirmed by a previous 

heritage study. It is likely that even more cemeteries and grave sites are located within the study area. Any marked 

graves and cemeteries located within future development footprint areas will be identified during the archaeological 

walkthroughs of those footprint areas. Cemeteries and grave sites are protected by various legislations and the best 

option would be the in situ preservation of the sites. Should this not be possible, a standard grave relocation process 

(including a detailed social consultation process) must be undertaken. 

 

Unmarked Stillborn Graves 

 

An evaluation of the available historic maps has revealed a significant number of historic homesteads of black African 

communities within the study area. The presence of these features raises another heritage concern, that of unmarked 

stillborn babies. In terms of black African tradition, stillborn babies were often buried in unmarked graves underneath 

or adjacent to the homesteads of their parents. Cemeteries and grave sites are protected by various legislations and 

the best option would be social consultation with the former (or present) residents of this area to assess whether any 

such unmarked graves are located within the final study area for the HIA coupled by archaeological monitoring of the 



296 

 

 

PGS Heritage 

development activities.  

 

Palaeontology 

 

Dr. Gideon Groenewald was appointed by PGS Heritage to undertake a palaeontological desktop study of the overall 

application area. His study revealed that the application area is mainly underlain by Permian aged rocks of the Adelaide 

Subgroup and Jurassic aged dolerite of the Karoo Supergroup as well as Quaternary aged Aeolian sand of the Gordonia 

Formation and Tertiary aged sediments associated with terrestrial deposits mainly referred to as the Matjhabeng type 

sediments close to Virginia in the Free State.  

 

The very high fossiliferous potential of the Adelaide Subgroup, Beaufort Group strata, warrants an allocation of a Very 

High palaeontological sensitivity to the areas underlain by the rocks of this Subgroup. A similarly Very High 

Palaeontological sensitivity is allocated to Tertiary aged sediments in this region. The Gordonia Formation is allocated 

a High Sensitivity and Dolerite areas are allocated Very Low Palaeontological sensitivity. If extensive excavation of 

topsoil and removal of more than 3m of soil cover is planned in this region, all the areas of activity will be allocated a 

Very High Palaeontological Sensitivity as these rocks can contain very significant remains of plants and animals that 

will contribute significantly to our understanding of the palaeo-environments in this part of the Karoo Basin. 

 

The following recommendations were made based on this desktop study, however some of the recommendations 

have since been revised and updated based on the findings of the field-based Palaeontological Impact Assessment 

undertaken of the proposed development: 

  

 The EAP as well as the ECO for this project must be made aware of the fact that the Beaufort Group sediments 

contains very highly significant fossil remains, albeit mostly exposed during infrastructure development. 

Several types of fossils have been recorded from this Group in the Karoo Basin of South Africa, with special 

mention of the Adelaide Subgroup. Similar fossil richness is observed in Tertiary aged sediments at 

Matjhabeng; 

 In areas that are allocated a Very High and High Palaeontological sensitivity and specifically where deep 

excavation into bedrock is envisaged (following the geotechnical investigation), or where fossils are recorded 

during the geotechnical investigations, a qualified palaeontologist must be appointed to assess and record 

fossils at specific footprints of infrastructure developments (Phase 1 PIA) before development as well as during 

excavations for the development; 

 The Aeolian sand of the Gordonia Formation covers the rocks of the highly significant Adelaide Subgroup and 

all the areas underlain by this formation are allocated a High Palaeontological sensitivity and a qualified 

Palaeontologist must visit all the sites of outcrop before excavation and during the activities of the Project if 

excavation will be deeper than 1.5m; and 
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 These recommendations must form part of the EMPr for Cluster 1. 

 

These recommendations were made based on a palaeontological desktop study of the overall Cluster 1 application 

area at a time when the proposed infrastructure locations were not available. As a result, a field-based 

palaeontological impact assessment was commissioned and its findings presented in this HIA report.  

 

Sacred Natural Sites 

 

The International Union for Conservation of Nature (IUCN) defines Sacred Natural Sites as areas of land or water having 

special spiritual significance to peoples and communities (IUCN, 2008). Such Sacred Natural Sites are found across 

Southern Africa as well, and for various reasons are often kept secret. No Sacred Natural Sites are known to be located 

within the overall production right as well as the production footprint areas. As the potential impact on such Sacred 

Natural Sites falls within the study of groundwater, which is the author is not educated nor experienced in, the project 

geohydrologist has been asked to provide her observations on this aspect.  

 

Findings of the Fieldwork undertaken during the Heritage Impact Assessment 

 

As indicated above, apart from the overall study area covered by the desktop study work, a development footprint 

was provided by EIMS to assess as part of this Heritage Impact Assessment. An archaeological and heritage field survey 

of this development footprint area was undertaken during this heritage impact assessment process. 

 

Archaeological and Heritage Survey 

 

An intensive archaeological and heritage field survey was conducted of the development footprint area over a period 

of four days and 18 heritage sites were identified. These identified sites comprise seven cemeteries (TET 1, TET 6, TET 

7, TET 8, TET 11, TET 15 and TET 16), two historic structures believed to be older than 100 years (TET 2 and TET 3), 

three historic structures believed to be older than 60 years (TET 9, TET 10 and TET 18), five sites where graves may be 

located (TET 4, TET 5, TET 12, TET 13 and TET 14) as well as one site comprising a single lower grinder (TET 17).  

 

Furthermore, a second archaeological and heritage field survey was undertaken over the course of two days which 

was aimed at assessing eight 1km wide circular sites within each of which Cluster 1 gas production surface 

infrastructure will be placed. The said infrastructure includes the six new proposed well positions known as F1, F2, F3, 

F4, F5 and F6 as well as two compressor stations at a location named ST23 and at Sibanye Mine Shaft 1. The survey of 

these eight circular areas resulted in the identification of an additional nine heritage sites comprising four cemeteries 

(TET 19, TET 20, TET 21 and TET 22), two Stone Age sites (TET 23 and TET 24), two historic to recent sites where the 

risk was identified for stillborn baby graves to be located (TET 25 and TET 26) as well as one historical building (TET 
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27). This latter site was deemed to be of low significance, and as a result was not taken further through the process of 

impact assessment etc. Apart from the nine heritage sites mentioned here, four of the sites identified during the first 

fieldwork component are also located within these 1 km circular areas. These four sites are TET 11, TET 12, TET 13 and 

TET 14.  

 

Field-Based Palaeontological Impact Assessment 

 

Dr. Lloyd Rossouw of Palaeo Field Services was appointed to carry out a field-based Palaeontological Impact 

Assessment of the proposed exploration footprint area. The sections that follow below were obtained from this report. 

Refer Annexure D for report.   

 

Dr. Rossouw’s report found that proposed well sites are underlain by palaeontologically significant Adelaide Subgroup 

rocks and well-developed superficial overburden (farmland) considered to be of very low palaeontological significance. 

The palaeontologically sensitive Adelaide Subgroup and underlying Ecca Group Volksrust Formation will be impacted 

by the exploration and well drilling process but given the average diameter of the proposed boreholes, impact on 

potential fossil material is considered moderate to low if it is assumed that fossil remains are not uniformly distributed 

in fossil-bearing rock units. All proposed pipeline route options are underlain by palaeontologically significant Adelaide 

Subgroup rocks and well-developed superficial overburden (farmland) considered to be of very low palaeontological 

significance. Two areas have been identified where a pipeline route will traverse potentially sensitive alluvial deposits 

ranging in thicknesses between 4 m and 15 m at the Bosluispruit and the Sand River. Any excavation exceeding a depth 

of 1m into these overbank deposits will require monitoring by a palaeontologist during the construction phase of the 

pipelines.  

 

It is advised that a palaeontologist is brought in once to monitor trench excavations into the overbank sediments at 

the Bosluisspruit and Sand River crossings before the pipeline is installed.  The palaeontologist must apply for a valid 

permit from SAHRA for the collection / removal of fossils encountered during the excavations. 

 

The two site options for the Combined Helium and CNG Gas conditioning plants and three proposed sites for the 

Compressor Stations are underlain by palaeontologically significant Adelaide Subgroup rocks capped by well-

developed superficial overburden considered to be of very low palaeontological significance. It is advised that a 

palaeontologist is brought in on one occasion to train the ECO of the project to identify potential fossil remains in the 

unlikely event of fossil exposure. If fossils are encountered and reported, a palaeontologist must be appointed to 

remove the fossils after applying for a valid collection permit from SAHRA. 

 

The palaeontologist must apply for a valid permit from SAHRA for the collection / removal of fossils at each of the sites 

relevant to the project. The required mitigation measures for palaeontology are outlined in detail within the report. 



299 

 

 

PGS Heritage 

Site Sensitivities, Site Constraints, Impact Assessment Calculations, Required Mitigation Measures and Action Plan  

 

In Chapter 10 of this report, the Site Sensitivities as revealed as a result of desktop study work and heritage fieldwork, 

are outlined. These site sensitivities are as follows: 

 

 Disturbance / destruction of sections of the Battle of Zand River  

 Disturbance / destruction of tangible remains of the old diamond mine at Welgegund 

 Destruction / damage of archaeological sites 

 Disturbance / destruction of historic buildings and structures  

 Disturbance / destruction of cemeteries and graves 

 Disturbance / destruction of unmarked stillborn graves 

 Disturbance / destruction of palaeontological resources  

 Disturbance / destruction of Sacred Natural Sites 

 Disturbance / destruction of the cemetery at TET 1 

 Disturbance / destruction of the historic wall at TET 2 

 Disturbance / destruction of the stone-walled structure at TET 3 

 Disturbance / destruction of possible stillborn graves at TET 4 

 Disturbance / destruction of possible stillborn graves at TET 5 

 Disturbance / destruction of possible graves at TET 6 

 Disturbance / destruction of the cemetery at TET 7 

 Disturbance / destruction of the cemetery at TET 8 

 Disturbance / destruction of the historic drift and bridge at TET 9 

 Disturbance / destruction of the historic silage pit at TET 10 

 Disturbance / destruction of the cemetery at TET 11 

 Disturbance / destruction of possible stillborn graves at TET 12 

 Disturbance / destruction of possible stillborn graves at TET 13 

 Disturbance / destruction of possible stillborn graves at TET 14 

 Disturbance / destruction of the cemetery at TET 15 

 Disturbance / destruction of the cemetery at TET 16 

 Disturbance / destruction of the historic mine building at TET 18 

 Disturbance / destruction of the cemetery at TET 19 

 Disturbance / destruction of the cemetery at TET 20 

 Disturbance / destruction of the cemetery at TET 21 

 Disturbance / destruction of the cemetery at TET 22 

 Disturbance / destruction of the Stone Age site at TET 23 
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 Disturbance / destruction of the Stone Age site at TET 24 

 Disturbance / destruction of possible stillborn graves at TET 25 

 Disturbance / destruction of possible stillborn graves at TET 26 

 

In Chapter 11 of this report, the Site Constraints are outlined. In Chapter 12 these Site Sensitivities and Site Constraints 

are assessed by way of impact assessment calculations. The assessments considered the envisaged pre-mitigation and 

post-mitigation impacts in terms of three development alternatives over the various project phases. These 

development alternatives are as follows: 

 

 Alternative 1 

 

Within this alternative Pipeline 2 (P2) will be utilised. This pipeline will be built to the combined Helium and 

Compressed Natural Gas (CNG) plant proposed to be located near the existing HDR1 facility, referred to as 

HP1, with two centralised compressors located at HDR1 and ST23. A trunk line that links Pipeline 2 (in proximity 

to HDR1) with the centralised compressor at ST23 and leading to Sibanye mine shaft 1. For this development 

alternative a total of 13 existing wells will be used, namely BE1, BEI02, HDR1, HZOn1, EX1, Retreat, SPG3, ST23, 

1307, 1400, 1629, 2033 and 2057. Six new wells are also proposed as part of this alternative, namely F1, F2, 

F3, F4, F5, and F6. 

 

 Alternative 2 

 

Within this alternative Pipeline 4 (P4) will be utilised. This pipeline will be built to the combined Helium and 

CNG plant proposed to be located at Sibanye mine shaft 1 (Sibanye), referred to as HP2, with three centralised 

compressors located at HDR1, ST23 and Sibanye. Two trunk lines form part of this development alternative. 

First of these is a trunk line that links Pipeline 2 (in proximity to HDR1) with the centralised compressor at 

ST23, whereas the second trunk line is one that links two sections of Pipeline 4 with each other. For this 

development alternative a total of 13 existing wells will be used, namely BE1, BEI02, HDR1, HZOn1, EX1, 

Retreat, SPG3, ST23, 1307, 1400, 1629, 2033 and 2057 will be used. Six new wells are also proposed as part of 

this alternative, namely F1, F2, F3, F4, F5, and F6. 

 

 Alternative 3 

 

Within this alternative, both Pipelines 2 and 4 (P2 & P4) will be utilised. As this alternative would represent 

the same impacts on heritage as identified for Alternative 2, Alternative 3 was not assessed during the impact 

assessment.  
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Chapter 13 outlines the mitigation measures required whereas Chapter 14 provides the Action Plan by way of which 

mitigation measures must be implemented.  

 

General Observations and Recommendations 

 

In the Field-Based Palaeontological Impact Assessment undertaken by Dr. Rossouw, the author acknowledged that 

SAHRA does not have an official position with regard to groundwater and is of the personal opinion that groundwater 

and deep-seated aquifers in particular, are by definition a fossil resource in addition to being an important heritage 

resource shared by all South Africans.  Dr. Rossouw added that the quality and quantity of groundwater aquifers 

(including unmapped aquifers) may be adversely affected by proposed drilling activities, e.g. penetration of 

hydrocarbons and associated gas into fractured aquifers and migration of deep-seated groundwater to shallow 

aquifers which could trigger a No-Go Alternative for the study area. The obligation therefore rested with the applicant 

to appoint suitably qualified groundwater specialists and drilling experts to provide detailed mitigation measures for 

potential impact on groundwater resources that may result from the proposed development.  

 

Following on from this, Dr. Rossouw offered the following recommendations for consideration: 

 

 The applicant should appoint a suitably qualified groundwater specialist to establish beforehand that 

groundwater aquifers will not be negatively affected before the construction phase of the project commences; 

and 

 It is necessary to provide a clear explanation of the drilling procedures and the methods that will be used to 

prevent hydrocarbons and associated gas from the Ecca and Beaufort Groups from entering these linear 

aquifers and polluting them or to avoid the creation of conduits through which deep-seated groundwater 

could migrate to shallow aquifers. The information must be disseminated to the South African heritage 

community as well as to all affected communities going forward in reviewing the EIA process.   

 

The author of this heritage impact assessment report requires that the following recommendations to be implemented 

as a matter of urgency: 

 

 SAHRA must provide written instruction to the heritage industry as to whether groundwater aspects need to 

be included in Heritage Impact Assessments; and 

 SAHRA must recommend in writing whether the recommendations made by Dr. Rossouw regarding 

groundwater on an adjoining property must be viewed as mitigation measures of this Heritage Impact 

Assessment and as a result must be implemented.  
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Conclusions 

 

It is the opinion of the author of this report that subject to the Assumptions and Limitations listed in this report and 

on the condition that the mitigation measures as general recommendations outlined in this report are implemented 

as indicated, no heritage objection to the proposed development can be raised. 
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ANNEXURE A 

HERITAGE ASSESSMENT METHODOLOGY 

 

The section below outlines the assessment methodologies to be utilised in the HIA. 

 

The Heritage Impact Assessment (HIA) report to be compiled by PGS Heritage and Grave Relocation Consultants (PGS) 

for the proposed project will assess the heritage resources found on site. This report will contain the applicable maps, 

tables and figures as stipulated in the National Heritage Resources Act (NHRA) (no 25 of 1999), the National 

Environmental Management Act (NEMA) (no 107 of 1998) and the Minerals and Petroleum Resources Development 

Act (MPRDA) (28 of 2002). The HIA process consisted of three steps: 

 

 Step I – Literature Review: The background information to the field survey leans greatly on the Heritage 

Scoping Report completed by PGS for this site. 

 

 Step II – Physical Survey: A physical survey will be conducted on foot through the proposed project area by 

qualified archaeologists‘, aimed at locating and documenting sites falling within and adjacent to the proposed 

development footprint. 

 

 Step III – The final step involves the recording and documentation of relevant archaeological resources, as well 

as the assessment of resources in terms of the heritage impact assessment criteria and report writing, as well 

as mapping and constructive recommendations 

 

The significance of heritage sites is based on four main criteria:  

 

 site integrity (i.e. primary vs. secondary context),  

 amount of deposit, range of features (e.g., stonewalling, stone tools and enclosures),  

 Density of scatter (dispersed scatter) 

 Low - <10/50m2 

 Medium - 10-50/50m2 

 High - >50/50m2 

 uniqueness and  

 potential to answer present research questions.  
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Management actions and recommended mitigation, which will result in a reduction in the impact on the sites, will be 

expressed as follows: 

 

A - No further action necessary; 

B - Mapping of the site and controlled sampling required; 

C - No-go or relocate pylon position 

D - Preserve site, or extensive data collection and mapping of the site; and 

E - Preserve site 

 

Site Significance 

Site significance classification standards prescribed by the South African Heritage Resources Agency (2006) and 

approved by the Association for Southern African Professional Archaeologists (ASAPA) for the Southern African 

Development Community (SADC) region, will be used for the purpose of this report. 

 

Table 26: Site significance classification standards as prescribed by SAHRA 

 

FIELD RATING GRADE SIGNIFICANCE RECOMMENDED MITIGATION 

National Significance 

(NS) 

Grade 1 - Conservation; National Site nomination 

Provincial Significance 

(PS) 

Grade 2 - Conservation; Provincial Site nomination 

Local Significance (LS) Grade 3A High Significance Conservation; Mitigation not advised 

Local Significance (LS) Grade 3B High Significance Mitigation (Part of site should be retained) 

Generally Protected A 

(GP.A) 

- High / Medium 

Significance 

Mitigation before destruction 

Generally Protected B 

(GP.B) 

- Medium Significance Recording before destruction 

Generally Protected C 

(GP.C) 

- Low Significance Destruction 
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ANNEXURE B 

THE SIGNIFICANCE RATING SCALES FOR THE EIA 

 

Method of Assessing Impacts 

The impact assessment methodology is guided by the requirements of the NEMA EIA Regulations (2010). The broad 

approach to the significance rating methodology is to determine the environmental risk (ER) by considering the 

consequence (C) of each impact (comprising Nature, Extent, Duration, Magnitude, and Reversibility) and relate this to 

the probability/ likelihood (P) of the impact occurring. This determines the environmental risk. In addition other 

factors, including cumulative impacts, public concern, and potential for irreplaceable loss of resources, are used to 

determine a prioritisation factor (PF) which is applied to the ER to determine the overall significance (S).  

 

Determination of Environmental Risk 

The significance (S) of an impact is determined by applying a prioritisation factor (PF) to the environmental risk (ER).  

 

The environmental risk is dependent on the consequence (C) of the particular impact and the probability (P) of the 

impact occurring. Consequence is determined through the consideration of the Nature (N), Extent (E), Duration (D), 

Magnitude (M), and Reversibility (R) applicable to the specific impact.  

 

For the purpose of this methodology the consequence of the impact is represented by:  

 

C= (E+D+M+R) x N 

4 

Each individual aspect in the determination of the consequence is represented by a rating scale as defined in Table 17. 

 

Table 27: Criteria for determination of impact consequence. 

Aspect Score Definition 

Nature - 1 Likely to result in a negative/ detrimental impact 

+1 Likely to result in a positive/ beneficial impact 

Extent 1 Activity (i.e. limited to the area applicable to the specific activity) 

2 Site (i.e. within the development property boundary), 

3 Local (i.e. the area within 5 km of the site), 

4 Regional (i.e. extends between 5 and 50 km from the site 

5 Provincial / National (i.e. extends beyond 50 km from the site) 

Duration 1 Immediate (<1 year) 

2 Short term (1-5 years), 
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3 Medium term (6-15 years), 

4 Long term (the impact will cease after the operational life span of the 
project), 

5 Permanent (no mitigation measure of natural process will reduce the 
impact after construction). 

Magnitude/ 
Intensity 

1 Minor (where the impact affects the environment in such a way that 
natural, cultural and social functions and processes are not affected), 

2 Low (where the impact affects the environment in such a way that 
natural, cultural and social functions and processes are slightly affected), 

3 Moderate (where the affected environment is altered but natural, 
cultural and social functions and processes continue albeit in a modified 
way), 

4 High (where natural, cultural or social functions or processes are altered 
to the extent that it will temporarily cease), or 

5 Very high / don’t know (where natural, cultural or social functions or 
processes are altered to the extent that it will permanently cease). 

Reversibility 1 Impact is reversible without any time and cost.  

2 Impact is reversible without incurring significant time and cost.  

3 Impact is reversible only by incurring significant time and cost.  

4 Impact is reversible only by incurring prohibitively high time and cost.  

5 Irreversible Impact 

 

Once the C has been determined the ER is determined in accordance with the standard risk assessment relationship 

by multiplying the C and the P. Probability is rated/scored as per Table 19 below. 

 
Table 28: Probability scoring. 

Probability 1 Improbable (the possibility of the impact materialising is very low as a 
result of design, historic experience, or implementation of adequate 
corrective actions; <25%),  

2 Low probability (there is a possibility that the impact will occur; >25% 
and <50%), 

3 Medium probability (the impact may occur; >50% and <75%), 

4 High probability (it is most likely that the impact will occur- > 75% 
probability), or 

5 Definite (the impact will occur),  

 

The result is a qualitative representation of relative ER associated with the impact. ER is therefore calculated as follows:  

ER= C x P. 
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C
o

n
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u

en
ce

 5 5 10 15 20 25 
4 4 8 12 16 20 
3 3 6 9 12 15 
2 2 4 6 8 10 

1 1 2 3 4 5 
 1 2 3 4 5 

 Probability 

 

The outcome of the environmental risk assessment will result in a range of scores, ranging from 1 through to 25. These 

ER scores are then grouped into respective classes as described in Table 19 below. 

 

Table 29: Significance classes. 

Environmental Risk Score 

Value Description 

< 9  Low (i.e. where this impact is unlikely to be a significant environmental risk), 

≥9; <17 Medium (i.e. where the impact could have a significant environmental risk), 

≥ 17 High (i.e. where the impact will have a significant environmental risk). 

 

The impact ER will be determined for each impact without relevant management and mitigation measures (pre-

mitigation), as well as post implementation of relevant management and mitigation measures (post-mitigation). This 

allows for a prediction in the degree to which the impact can be managed/ mitigated.  

 

Impact Prioritisation 

In accordance with the requirements of Regulation 31 (2)(l) of the EIA Regulations (GNR 543), and further to the 

assessment criteria presented in Section 0 it is necessary to assess each potentially significant impact in terms of:  

 

o Cumulative impacts; and  

o The degree to which the impact may cause irreplaceable loss of resources.  

 

In addition it is important that the public opinion and sentiment regarding a prospective development and consequent 

potential impacts is considered in the decision making process.  

 

In an effort to ensure that these factors are considered, an impact prioritisation factor (PF) will be applied to each 

impact ER (post-mitigation). This prioritisation factor does not aim to detract from the risk ratings but rather to focus 

the attention of the decision-making authority on the higher priority / significance issues and impacts. The PF will be 

applied to the ER score based on the assumption that relevant suggested management/ mitigation impacts are 

implemented.   
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Table 30: Criteria for the determination of prioritisation. 

Public 
response 

(PR) 

Low (1) Not raised as a concern by the I&AP’s 

Medium 
(2) 

Issue/ impact raised by the I&AP’s 

High (3) Significant and meaningful response from the I&AP’s 

Cumulative 
Impact (CI) 

Low (1) Considering the potential incremental, interactive, sequential, 
and synergistic cumulative impacts, it is unlikely that the 

impact will result in spatial and temporal cumulative change. 

Medium 
(2) 

Considering the potential incremental, interactive, sequential, 
and synergistic cumulative impacts, it is probable that the 

impact will result in spatial and temporal cumulative change. 

High (3) Considering the potential incremental, interactive, sequential, 
and synergistic cumulative impacts, it is highly 

probable/definite that the impact will result in spatial and 
temporal cumulative change. 

Irreplaceable 
loss of 

resources 
(LR) 

Low (1) Where the impact is unlikely to result in irreplaceable loss of 
resources. 

Medium 
(2) 

Where the impact may result in the irreplaceable loss (cannot 
be replaced or substituted) of resources but the value 

(services and/or functions) of these resources is limited. 

High (3) Where the impact may result in the irreplaceable loss of 
resources of high value (services and/or functions). 

 

The value for the final impact priority is represented as a single consolidated priority, determined as the sum of each 

individual criteria represented in Table 20. The impact priority is therefore determined as follows:  

 

Priority = PR + CI + LR 

 

The result is a priority score which ranges from 3 to 9 and a consequent PF ranging from 1 to 2 (refer to Table 21).  

 

Table 31: Determination of prioritisation factor. 

Priority Ranking Prioritisation Factor 

= 3 Low 1 

3 > 9  Medium 1.5 

= 9 High 2 

 

In order to determine the final impact significance the PF is multiplied by the ER of the post mitigation scoring. The 

ultimate aim of the PF is to be able to increase the post mitigation environmental risk rating by a full ranking class, if 

all the priority attributes are high (i.e. if an impact comes out with a medium environmental risk after the conventional 

impact rating, but there is significant cumulative impact potential, significant public response, and significant potential 

for irreplaceable loss of resources, then the net result would be to upscale the impact to a high significance).  
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Environmental Significance Rating 

Value Description 

< 9  Low (i.e. where this impact would not have a direct influence on the decision to 
develop in the area), 

≥9; 
<17 

Medium (i.e. where the impact could influence the decision to develop in the area), 

≥ 17 High (i.e. where the impact must have an influence on the decision process to 
develop in the area). 

 

For ease of use a template impact assessment form has been drafted which will need to be completed by each 

specialist for each relevant impact, and where necessary for each alternative. The significance ratings and additional 

considerations applied to each impact will be used to provide a quantitative comparative assessment of the 

alternatives being considered. In addition, professional expertise and opinion of the specialists and the environmental 

consultants will be applied to provide a qualitative comparison of the alternatives under consideration.  This process 

will identify the best alternative for the proposed project.  
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ANNEXURE C 

PALAEONTOLOGICAL DESKTOP STUDY 
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ANNEXURE D 

FIELD-BASED PALAEONTOLOGICAL IMPACT ASSESSMENT 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


