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1 EXECUTIVE SUMMARY (NON-TECHNICAL) 

This non-technical executive summary provides a high-level overview of this Environmental Impact Assessment 

Report. The reader is urged to consult later sections of this report should more specific information or detail be 

required on various aspects. 

1.1 PROJECT OVERVIEW 

Tetra4 (Pty) Ltd (a wholly owned subsidiary of Renergen) holds a Gas Production Right (Ref: 12/4/1/07/2/2) that 

was granted in 2012 which spans approximately 187 000 hectares for the development of natural gas production 

operations near the town of Virginia in the Free State Province. Within the approval of the Production Right, the 

2010 Environmental Management Programme (EMPr) was approved which was applicable to a large portion of 

the Production Right area. 

On 21 September 2017, the Department of Mineral Resources and Energy (DMRE) issued an integrated 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǳǘƘƻǊƛǎŀǘƛƻƴ όά/ƭǳǎǘŜǊ м 9!έ ς reference number 12/04/07) to Tetra4 in terms of the National 

Environmental Management Act (Act 107 of 1998 ς NEMA) and the National Environmental Management Waste 

Act (Act 59 of 2008 ς b9a²!ύΦ ¢ƘŜ /ƭǳǎǘŜǊ м 9! ŀǳǘƘƻǊƛǎŜǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ά/ƭǳǎǘŜǊ мέ ƻŦ ǘƘŜ tǊƻƧŜŎǘΦ Lƴ ǘƘƛǎ 

EA approval, various new wells and pipelines, booster and compressor stations, a Helium and Liquid Natural Gas 

(LNG) Facility and associated infrastructure was approved which comprises the first gas field for development 

within the approved Production Right area. 

Following the successful commencement of Cluster 1, Tetra4 wishes to expand the natural gas operations, to be 

located within the approved production right area and overlapping with the Cluster 1 project. The Cluster 2 

application area covers a total of ~27 500 hectares. This planned expansion to the existing approved production 

activities will involve up to 300 new production wells, ~480km of gas transmission pipelines and associated 

infrastructure, 3 compressor stations and an additional new combined LNG and Liquid Helium (LHe) plant 

όά[bDκ[IŜ tƭŀƴǘέύ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ά/ƭǳǎǘŜǊ нέ ŜȄǇŀƴǎƛƻƴ ƻŦ ǘƘŜ tǊƻƧŜŎǘ to meet the 

future production requirements. This Environmental Impact Assessment Report follows on from the Scoping 

Report and is prepared as part of an integrated environmental authorisation and waste management licence for 

the Cluster 2 development. 

The proposed development infrastructure triggers various listed activities in terms of the NEMA Listing Notices 

1, 2 and 3 as well as the National Environmental Management Waste Act (Act 59 of 2008 ς NEMWA) and a full 

Scoping and Environmental Impact Assessment process is being undertaken. The relevant WUL and AEL 

applications are being / will be submitted for the licencing requirements under the NWA and NEMAQA 

respectively. As part of this EIA Report, certain amendments have been made to the approved EMPr existing 

approved Environmental Management Programme (EMPr) to include the Cluster 2 project as well as required 

amendments to mitigation measures that were identified during this assessment process. This amended EMPr 

would replace the current approved EMPr for the Production Right and Cluster 1.  

1.2 NEED FOR THE PROJECT 

Tetra4 has successfully commenced operation of the Cluster 1 Helium and Methane gas production operations 

with proven resources gas (Helium and Methane). Helium is one of the most sought-after products to be 

produced and processed by the proposed Cluster 2 gas production development. Helium has numerous uses 

other than making balloons float which includes medical applications, manufacturing and cryogenics as well as 

space travel. Liquid Natural Gas (LNG - Methane) is produced both worldwide and domestically at relatively low 

cost and is cleaner burning with lower CO2 emissions than coal, petrol, diesel or propane fuels which currently 

dominate the energy production sector in South Africa and many other countries. As Helium and Methane occur 

together in the underground reserves, the project will produce both products simultaneously and therefore it is 

not possible to target either gas individually.  
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1.3 PROJECT DESCRIPTION AND INFRASTRUCTURE 

The Tetra4 Production Right is located within the Virginia Gas Field. Within the Virginia Gas Field geological 

profile, major fault systems associated with closely spaced zones of fractures and joints provide for preferential 

pathways for gas to reach the surface. Once the gas target areas are intersected by drilling the feed gas will flow 

passively out of the wells at a low pressure of ~0.4 psi (pounds per square inch) and with a temperature in the 

range between 10 º and 30 ºC. For comparison, the atmospheric pressure at sea level is 14.7 psi which is far 

greater than the gas being passively released from this gas field. Due to the very low gas pressure in the wells, a 

group of ~10 wells will be linked via underground pipelines to a surface booster station which provides a suction 

pressure on the wells to enhance flow. The booster stations then boost the pressure in main underground 

transmission pipelines to the compressor stations where the pressure is again increased to transfer the gas via 

underground trunklines to the gas processing, storage and distribution plant (LNG/LHe Plant).  

 DRILLING 

Exploration wells will be drilled and, if successful, converted into production wells. As the exact location of 

exploration well drilling cannot be identified at this stage owing to the nature of exploration models being 

continually refined, this study has followed the approach of assessing well corridors (600 m wide or 300 m on 

either side of known target fault lines). Exploration drilling entails the use of a truck, trailer or skid mounted drill 

rig to drill to varying depths (~380 m to ~880 m) along known fault lines in order to strike the gas reserve. 

Drill rigs typically require temporary clearance or disturbance of an area of 50 m x 50 m to set up the rig and 

begin drilling activities which take approximately 3 to 4 months per well. Immediately after the drilling, testing 

of the gas volumes and compositions is undertaken which takes approximately 7 to 14 days. All exploration 

boreholes must be drilled and cased in accordance with applicable international standards and best practice 

guidelines and will be sealed with a combination of steel casing and grouting (cement) to ensure there is no 

mixing of gas or deep saline water with the shallower freshwater aquifers. 

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 drill rig, excavator, dozer, grader, water cart, light 

motor vehicle for transport of personnel and chemical toilets. Exploration boreholes that are successful (gas 

producing) will be turned into production wells by installing a valve within an underground concrete bunker with 

a manhole surface area of ~1.5 m2. Unsuccessful exploration wells will be safely decommissioned and 

rehabilitated. All wells that are drilled and used for production purposes are strengthened with a combination 

of casing and grouting to average depths of 300 m to prevent any interplay between deep and shallow 

groundwater resources. 

 PIPELINES 

~480 km of underground gas pipelines will be constructed to link the ~300 production wells to the compressor 

stations and LNG/LHe Plant. Pipelines will be a combination of high-pressure steel as well as low-pressure high-

density polyethylene (HDPE) and will be installed at a minimum depth of 1.5 m below surface level. The pipeline 

will be installed using a back-actor and TLB. Pipeline servitude corridors (10 m wide) will be maintained free of 

woody plants to prevent disturbance of the pipeline by root growth and ensure access by Tetra4 personnel for 

regular inspection and infrequent maintenance. Pipelines will be marked with concrete markers and adhere to 

industry standards and will have low point drains at strategic locations for testing and pipeline maintenance.  

 GAS INLINE STATIONS 

To transport gas via pipelines from the production wells to the LNG/LHe Plant, various inline infrastructure is 

required to monitor, measure and control gas flow through the pipelines and this includes booster stations, 

pigging stations, low point drains and compressor stations.  

The booster stations will occupy an area of ~10 m x 14 m and a total of 28 booster stations may be constructed. 

Inline pigging stations are installed to allow for regular cleaning and inspection of the pipelines near river 

crossings. The pigging stations allow for insertion of probes or cleaning άpigsέ (plugs) at regular intervals to 

perform regular maintenance and in total approximately 14 pig launcher/receiver pairs may be constructed. 
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Raw gas received at the compressor stations will be filtered to remove dust and moisture. Once filtered, the gas 

from the compressors will be piped for final processing to the LNG/LHe Plant. A total of 3 compressor stations 

will be constructed and the footprint for a compressor station will be approximately 60 m x 60 m. 

 LNG AND HELIUM PLANT 

The LNG/LHe facility is a facility to convert the Helium and Methane into a liquid form for storage before being 

transported by road tankers to offtake suppliers. The Cluster 2 LNG/LHe Plant will be constructed directly 

adjacent to the existing Cluster 1 plant which is currently under construction on the remaining extent of the 

farm Mond Van Doornrivier 38 and adjacent to the R30 Road and the Sandrivier bridge. A Major Hazardous 

Installation (MHI) study has been undertaken on the pipelines and plant which concluded that an accidental 

release of methane will not impact on any residential area or sensitive receptor.  

The LNG/LHe plant comprises of the following process units: 

¶ Gas Treatment and Boosting System; 

¶ Helium Separation Unit; 

¶ Gas Liquefaction System; 

¶ LHe Storage (~2x100 m3);  

¶ LNG Storage (~11x300 m3); and 

¶ LHe and LNG road tanker loading bays. 

The area to be occupied by the proposed Cluster 2 LNG/LHe plant in the operational phase is ~9.6 hectares while 

an additional ~15.8 hectare area directly adjacent to the Plant will be cleared during the construction phase for 

various contractor laydown areas, offices, parking, waste storage, etc. This latter area will be rehabilitated 

following construction. 

1.4 SPECIALIST STUDIES 

Several specialist studies have been commissioned to investigate key issues and impacts and findings from these 

studies are included in this report. The specialist study reports are included in Appendix 4. A list of the specialist 

studies conducted to inform this EIA process is included below: 

¶ Soils and Agriculture  

¶ Air Quality and Health Risk  

¶ Climate Change and Green House Gas 

¶ Economic 

¶ Financial Provision for Rehabilitation, Decommissioning and Closure 

¶ Geohydrology  

¶ Heritage and Palaeontology  

¶ Hydrology  

¶ Noise  

¶ Social  

¶ Terrestrial Biodiversity  

¶ Visual  

¶ Wetland and Aquatic 
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1.5 IMPACTS IDENTIFIED AND SUMMARY OF IMPACT ASSESSMENT 

A list of biophysical and socio-economic impacts that have been identified and assessed during this EIA phase as 

well as the pre-mitigation environmental risk, post mitigation environmental risk and final significance when 

applying a priority factor is presented below.  

Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Air Quality 

Air Quality - Increase in air 
quality impacts due to 
construction of the 
road/pipeline 

Construction -9 -6.8 -8 

Air Quality - Increase in air 
quality impacts due to 
construction of the wells and 
booster stations 

Construction -10 -6.8 -8 

Air Quality - Increase in air 
quality impacts due to 
construction of the plant and 
compressor stations 

Construction -11 -7.5 -8 

Air Quality - Increase in air 
quality impacts due to the 
operation of vehicles on 
unpaved roads 

Operation -12 -7.5 -8 

Air Quality - Increase in air 
quality impacts due to 
operation of the booster 
stations 

Operation -12 -8.3 -8 

Air Quality - Increase in air 
quality impacts due to 
operation of the plant 

Operation -7.5 -7.5 -8 

Air Quality - Increase in air 
quality impacts due to 
decommissioning and closure 

Decommissioning -11 -7.5 -8 

Climate 
Change 

Climate Change risk due to 
Scope 1 & 2 construction 

Construction -8 -7 -9 

Climate Change risk due to 
Scope 1 & 2 construction 

Operation -12 -11 -15 

Noise 

Noise - Increase in noise levels 
due to construction of the 
pipeline 

Construction -11 -7.5 -8 

Noise - Increase in noise levels 
due to construction of the 
wells and Blower Stations 

Construction -12 -8.3 -8 

Noise - Increase in noise levels 
due to construction of the 
Plant and Compressor 
Stations 

Construction -8.3 -7.5 -8 

Noise - Increase in noise levels 
due to Blower Station 
operation 

Operation -9 -6 -6 

Noise - Increase in noise levels 
due to Plant and Compressor 
Station operation 

Operation -9 -6 -6 

Noise - Increase in noise levels Decommissioning -11 -7.5 -8 

Geohydrology 

Groundwater deterioration 
and siltation due to 
contaminated stormwater 
run-off from the construction 
area. 

Construction -4 -1.8 -2 

Poor quality leachate may 
emanate from the 
construction camp which may 
have a negative impact on 
groundwater quality. 

Construction -8.3 -4.5 -6 

Mobilisation and maintenance 
of heavy vehicle and 
machinery on-site may cause 
hydrocarbon contamination of 
groundwater resources. 

Construction -12 -7.5 -9 
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Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Poor storage and 
management of hazardous 
chemical substances on-site 
may cause groundwater 
pollution. 

Construction -8.3 -4.5 -6 

Migration of saline 
groundwater from the deep, 
fractured aquifer to the 
overlying, potable aquifer(s) 
during the gas production 
phase.  

Operation -18 -12 -15 

Migration of stray gas from 
the deep, fractured aquifer to 
the overlying, potable 
aquifer(s) during the gas 
production phase.  

Operation -18 -12 -15 

Groundwater pollution as a 
result of wastewater spills and 
seepage from the evaporation 
dams. 

Operation -12 -7.5 -9 

Poor quality leachate may 
emanate from the plant 
footprint area which may 
have a negative impact on 
groundwater quality. 

Operation -12 -7.5 -9 

Mobilisation and maintenance 
of heavy vehicle and 
machinery on-site may cause 
hydrocarbon contamination of 
groundwater resources. 

Operation -8.3 -4.5 -6 

Poor storage and 
management of hazardous 
chemical substances on-site 
may cause groundwater 
pollution. 

Operation -12 -7.5 -9 

Leakage of harmful 
substances from tanks, 
pipelines or other equipment 
may cause groundwater 
pollution.  

Operation -12 -7.5 -9 

Migration of saline 
groundwater from the deep, 
fractured aquifer to the 
overlying, potable aquifer(s) 
during the borehole closure 
and decommissioning phase.  

Decommissioning -16 -9 -11 

Migration of stray gas from 
the deep, fractured aquifer to 
the overlying, potable 
aquifer(s) borehole closure 
and decommissioning phase.  

Decommissioning -16 -9 -11 

Groundwater pollution as a 
result of wastewater spills and 
seepage from the evaporation 
dams. 

Decommissioning -6.5 -2.3 -3 

Poor quality leachate may 
emanate from the plant 
footprint area which may 
have a negative impact on 
groundwater quality. 

Decommissioning -6.5 -2.3 -3 

De-mobilisation of heavy 
vehicle and machinery as part 
of the decommissioning phase 
on-site may cause 
hydrocarbon contamination of 
groundwater resources. 

Decommissioning -6.5 -2.3 -3 

Hydrology 
Hydrology - Loss of 
watercourse vegetation 

Construction -3 -1.5 -2 

Erosion Construction -6 -3 -3 
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Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Stormwater contamination Construction -7 -3 -3 

Alien and/or Invasive 
Vegetation 

Construction -6.5 -1.8 -2 

Alterations of the river banks 
and river bed 

Construction -6.8 -3.5 -4 

Erosion Operation -5.5 -2.8 -3 

Stormwater contamination Operation -9 -3.5 -4 

Alien and/or Invasive 
Vegetation 

Operation -9.8 -4 -5 

Erosion Decommissioning -5 -2.5 -3 

Stromwater contamination Decommissioning -9 -3.5 -4 

Alien and/or Invasive 
Vegetation 

Decommissioning -6.5 -1.8 -2 

Heritage & 
Palaeontology 

Impact on unidentified 
heritage resources 

Construction -3 -5.5 -8 

Impact on burial grounds and 
graves 

Construction -16 -6 -8 

Impact on historic to recent 
sites with possible graves 

Construction -11 -6 -8 

Impact on structures of 
medium heritage significance 

Construction 10.5 -5 -6 

Impact on palaeontology Construction -18 -8 -11 

Social 

Impact on livelihoods Construction -15 -11 -14 

Impact on livelihoods Operation -18 -15 -21 

Impact of servitudes on land 
values 

Operation -21 -15 -21 

Uncertainty in terms of land 
tenure, access control, etc. 

Planning -16 -8.3 -10 

Nuisance factor due to 
increase in ambient dust and 
noise levels 

Construction -13 -10 -11 

Changes in travel patterns  Construction -13 -9 -10 

Damage to farm roads, 
existing services, and 
infrastructure 

Construction -15 -10 -11 

Damage to farm roads, 
existing services, and 
infrastructure 

Operation -14 -13 -16 

Impacts on livelihoods due to 
behaviour of contractors  

Construction -11 -6.8 -8 

Impacts on safety and security 
of local residents  

Construction -13 -11 -17 

Impacts on safety and security 
of local residents  

Operation -19 -14 -18 

impacts on sense and spirit of 
place 

Construction -15 -10 -14 

impacts on sense and spirit of 
place 

Operation -20 -20 -28 

Impacts on the social licence 
to operate 

Construction -12 11 14 

Impacts on the social licence 
to operate 

Operation -15 13 16 

Increase in social pathologies  Construction -11 -10 -11 

Public perceptions about 
safety associated with gas 
production 

Operation -12 -6.8 -7 

Contribution to economy of 
South Africa 

Operation 22.5 23.8 27 

Secondary economic 
opportunities  

Construction 11 17.5 20 

Secondary economic 
opportunities  

Operation 13 18.8 21 

Potential opportunity for 
education, skills development, 
and training 

Operation 13 18.8 21 

Visual 
Impact on Existing Agricultural 
Landscape Character 

Construction -8 -8 -9 
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Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Impact on Existing Agricultural 
Landscape Character 

Operation -4 -4 -5 

Impact on Existing Agricultural 
Landscape Character 

Decommissioning -10 -1 -1 

Impact on Existing Natural 
Landscape Character 

Construction -8 -3 -3 

Impact on Existing Natural 
Landscape Character 

Operation -7.5 -3.5 -4 

Impact on Existing Natural 
Landscape Character 

Decommissioning -5.3 -2 -2 

The visual impact on views 
from local roads 

Construction -8 -5.3 -6 

The visual impact on views 
from local roads 

Operation -11 -7.5 -8 

The visual impact on views 
from local roads 

Decommissioning -10 -1 -1 

Change of Natural of Views 
from Homesteads 

Construction -12 -4.5 -5 

Change of Natural of Views 
from Homesteads 

Operation -6 -4 -5 

Change of Natural of Views 
from Homesteads 

Decommissioning -10 -1 -1 

The visual impact on views 
from local homesteads due to 
Lighting 

Construction -8 -1 -1 

The visual impact on views 
from local homesteads due to 
Lighting 

Operation -11 -1.8 -2 

The visual impact on views 
from local homesteads due to 
Lighting 

Decommissioning -8 -1 -1 

Terrestrial 

Temporary disturbance of 
wildlife due to increased 
human presence and possible 
use of machinery and/or 
vehicles. 

Planning -3.5 -2 -2 

Destruction, further loss and 
fragmentation of the 
vegetation community 

Construction -11 -9 -11 

Introduction of alien species, 
especially plants 

Construction -7.5 -6 -7 

Erosion due to storm water 
runoff and wind 

Construction -7.5 -6.8 -8 

Displacement of faunal 
community due to habitat 
loss, direct mortalities and 
disturbance (road collisions, 
noise, light, dust, vibration 
and poaching). 

Construction -9 -7.5 -8 

Environmental pollution due 
to potential leaks, discharges, 
pollutant leaching into the 
surrounding environment 

Operation -9 -5.5 -6 

Continued fragmentation, 
further loss and 
fragmentation of the 
vegetation community 

Operation -11 -8.3 -10 

Vegetation loss due to erosion 
and encroachment by alien 
invasive plant species 

Operation -8.3 -4.5 -5 

Potential leaks, discharges, 
pollutant from activities 
leaching into the surrounding 
environment 

Operation -9 -7.5 -8 

Continued displacement and 
fragmentation of the faunal 
community (including 
threatened or protected 
species) due to ongoing 

Operation -12 -5.5 -6 
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Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

anthropogenic disturbances 
(noise, dust and vibrations) 
and habitat degradation/loss 
(litter, road mortalities and/or 
poaching). 

Continued encroachment of 
vegetation community by 
alien invasive plant species as 
well as erosion due to 
disturbed soils 

Decommissioning -7.5 -4.5 -5 

Continued displacement and 
fragmentation of the faunal 
community (including 
potential threatened or 
protected species) due to 
ongoing habitat 
degradation/loss 
(infringement, litter, road 
mortalities and/or poaching). 

Decommissioning -7.5 -4.5 -5 

Hydropedology 

Construction of compressors 
and wells 

Construction -7.5 -7.5 -8 

Construction of pipelines and 
transmission loop 

Construction -6 -6 -7 

Operation of Compressor and 
Wells 

Operation -8.3 -5.5 -6 

Operation of pipelines and 
transmission loop 

Operation -7.5 -5 -6 

Decommissioning of 
Compressors and Wells 

Decommissioning -6 -6 -7 

Decommissioning of pipelines 
and transmission loop 

Decommissioning -4 -4 -5 

Wetlands 

Exploration Wells - Habitat  Planning -4 -2.3 -3 

Exploration Wells - Water 
Quality 

Planning -4 -2.3 -2 

Exploration Wells - Flow Planning -3 -1.5 -2 

Pipelines and Transmission 
loop - Habitat  

Construction -7.5 -4 -5 

Pipelines and Transmission 
loop - Water Quality 

Construction -3.5 -3.5 -4 

Pipelines and Transmission 
loop - Flow 

Construction -3 -3 -3 

Compressors Station CS1 - 
Habitat  

Construction -8.3 -5 -6 

Compressors Station CS1 - 
Water Quality 

Construction -3.5 -3.5 -4 

Compressors Station CS1 - 
Flow 

Construction -3 -3 -3 

Compressors Station CS1 - 
Habitat  

Construction -3 -3 -3 

Compressors Station CS1 - 
Water Quality 

Construction -3 -3 -3 

Compressors Station CS1 - 
Flow 

Construction -3 -2.5 -3 

Compressors CS2 - Habitat  Construction -4 -4 -5 

Compressors CS2 - Water 
Quality 

Construction -3.5 -3.5 -4 

Compressors CS2 - Flow Construction -3 -3 -3 

Compressors CS3 - Habitat  Construction -3.8 -3 -3 

Compressors CS3 - Water 
Quality 

Construction -3.5 -3.5 -4 

Compressors CS3 - Flow Construction -3 -3 -3 

Compressors CS3 - Habitat  Construction -4 -4 -5 

Compressors CS3 - Water 
Quality 

Construction -3.5 -3.5 -4 

Compressors CS3 - Flow Construction -3 -3 -3 

Powerlines - Habitat  Construction -5.5 -3 -3 

Powerlines - Water Quality Construction -2 -1.3 -1 

Powerlines - Flow Construction -2.5 -1.3 -1 



 

1473  EIA Report  9 

Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Access Roads - Habitat  Construction -4.5 -3 -3 

Access Roads - Water Quality Construction -6.8 -4 -4 

Access Roads - Flow Construction -3.5 -2 -2 

LNG/LHe Plant - Habitat  Construction -4 -3 -3 

LNG/LHe Plant - Water Quality Construction -3.5 -2.5 -3 

LNG/LHe Plant - Flow Construction -3 -2.5 -3 

Pipelines and Transmission 
loop - Habitat  

Operation -4 -2.5 -3 

Pipelines and Transmission 
loop - Water Quality 

Operation -3.5 -2 -2 

Pipelines and Transmission 
loop - Flow 

Operation -3 -1 -1 

Compressors Station CS1 - 
Habitat  

Operation -9.8 -6 -7 

Compressors Station CS1 - 
Water Quality 

Operation -3.5 -3.5 -4 

Compressors Station CS1 - 
Flow 

Operation -4 -4 -4 

Compressors Station CS1 - 
Habitat  

Operation -6.8 -3.5 -4 

Compressors Station CS1 - 
Water Quality 

Operation -3.5 -3.5 -4 

Compressors Station CS1 - 
Flow 

Operation -3 -1 -1 

Compressors CS2 - Habitat  Operation -8.3 -3 -3 

Compressors CS2 - Water 
Quality 

Operation -3 -2 -2 

Compressors CS2 - Flow Operation -4.5 -2 -2 

Compressors CS3 - Habitat  Operation -7.5 -4 -5 

Compressors CS3 - Water 
Quality 

Operation -3.5 -3.5 -4 

Compressors CS3 - Flow Operation -4 -4 -4 

Compressors CS3 - Habitat  Operation -7.5 -4 -5 

Compressors CS3 - Water 
Quality 

Operation -3.5 -3.5 -4 

Compressors CS3 - Flow Operation -4 -4 -4 

Powerlines - Habitat  Operation -5 -3.5 -4 

Powerlines - Water Quality Operation -1 -1 -1 

Powerlines - Flow Operation -1 -1.3 -1 

Access Roads - Habitat  Operation -9 -4.5 -5 

Access Roads - Water Quality Operation -5 -4 -4 

Access Roads - Flow Operation -5 -3.5 -4 

LNG/LHe Plant - Habitat  Operation -4.5 -4 -4 

LNG/LHe Plant - Water Quality Operation -3.5 -3.5 -4 

LNG/LHe Plant - Flow Operation -3 -3.5 -4 

Pipelines and Transmission 
loop - Habitat  

Decommissioning -7.5 -4 -5 

Pipelines and Transmission 
loop - Water Quality 

Decommissioning -3.5 -3.5 -4 

Pipelines and Transmission 
loop - Flow 

Decommissioning -3 -3 -3 

Compressors Station CS1 - 
Habitat  

Decommissioning -8.3 -5 -6 

Compressors Station CS1 - 
Water Quality 

Decommissioning -3.5 -3.5 -4 

Compressors Station CS1 - 
Flow 

Decommissioning -3 -3 -3 

Compressors Station CS1 - 
Habitat  

Decommissioning -3 -3 -3 

Compressors Station CS1 - 
Water Quality 

Decommissioning -3 -3 -3 

Compressors Station CS1 - 
Flow 

Decommissioning -3 -2.5 -3 

Compressors CS2 - Habitat  Decommissioning -4 -4 -5 

Compressors CS2 - Water 
Quality 

Decommissioning -3.5 -3.5 -4 

Compressors CS2 - Flow Decommissioning -3 -3 -3 

Compressors CS3 - Habitat  Decommissioning -3.8 -3 -3 
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Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Compressors CS3 - Water 
Quality 

Decommissioning -3.5 -3.5 -4 

Compressors CS3 - Flow Decommissioning -3 -3 -3 

Compressors CS3 - Habitat  Decommissioning -4 -4 -5 

Compressors CS3 - Water 
Quality 

Decommissioning -3.5 -3.5 -4 

Compressors CS3 - Flow Decommissioning -3 -3 -3 

Powerlines - Habitat  Decommissioning -5 -3 -3 

Powerlines - Water Quality Decommissioning -2 -1.3 -1 

Powerlines - Flow Decommissioning -2.5 -1.3 -1 

Access Roads - Habitat  Decommissioning -4.5 -3 -3 

Access Roads - Water Quality Decommissioning -6 -4 -4 

Access Roads - Flow Decommissioning -3.5 -2 -2 

LNG/LHe Plant - Habitat  Decommissioning -4 -3 -3 

LNG/LHe Plant - Water Quality Decommissioning -3.5 -2.5 -3 

LNG/LHe Plant - Flow Decommissioning -3 -2.5 -3 

Economic 

GGP Impact Construction 16 16 18 

Employment Impacts Construction 13 13 15 

Forex savings Construction -9.8 -9.8 -11 

Fiscal Income Construction 12 12 14 

Economic development per 
capita 

Construction 15 15 17 

Country and Industry 
Competitiveness 

Construction 16 16 18 

Black Economic 
Transformation 

Construction 14 14 16 

Alternative Land-use Construction 8.75 8.75 10 

Need and Desirability Construction 15 15 17 

Impact on individual farmland 
values 

Construction -7.5 -7.5 -8 

GGP Impact Operation 23.8 23.8 33 

Employment Impacts Operation 17 17 23 

Forex savings Operation 18 18 25 

Fiscal Income Operation 17 17 23 

Economic development per 
capita 

Operation 17 17 23 

Country and Industry 
Competitiveness 

Operation 20 20 28 

Black Economic 
Transformation 

Operation 16 16 22 

Alternative Land-use Operation 11.3 11.3 15 

Need and Desirability Operation 20 20 28 

Impact on individual farmland 
values 

Operation -9 -9 -12 

GGP Impact Decommissioning -13 -13 -13 

Employment Impacts Decommissioning -13 -13 -13 

Forex savings Decommissioning -23 -23 -23 

Fiscal Income Decommissioning -23 -23 -23 

Economic development per 
capita 

Decommissioning -13 -13 -13 

Country and Industry 
Competitiveness 

Decommissioning -18 -18 -18 

Black Economic 
Transformation 

Decommissioning -16 -16 -16 

Alternative Land-use Decommissioning -15 -15 -15 

Need and Desirability Decommissioning -15 -15 -15 

Impact on individual farmland 
values 

Decommissioning 8.25 8.25 8 

GGP Impact Rehab and closure -23 -23 -23 

Employment Impacts Rehab and closure -23 -23 -23 

Forex savings Rehab and closure -23 -23 -23 

Fiscal Income Rehab and closure -23 -23 -23 

Economic development per 
capita 

Rehab and closure -23 -23 -23 

Country and Industry 
Competitiveness 

Rehab and closure -15 -15 -15 
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Discipline Impact Phase Pre-mitigation ER Post-mitigation ER Final Significance  

Black Economic 
Transformation 

Rehab and closure -16 -16 -16 

Alternative Land-use Rehab and closure -19 -19 -19 

Need and Desirability Rehab and closure -18 -18 -18 

Impact on individual farmland 
values 

Rehab and closure 8.25 8.25 8 

1.6 PUBLIC PARTICIPATION 

The public participation process for this application has been undertaken in accordance with the requirements 

of the NEMA EIA Regulations, and in line with the principles of Integrated Environmental Management (IEM). 

IEM implies an open and transparent participatory process, whereby stakeholders and other I&APs are afforded 

an opportunity to comment on the project and have their views considered and included as part of project 

planning.  

The PPP commenced on 20 May 2022 with an initial notification and call to register for a minimum period of 30 

days. The initial notification was undertaken in English, Afrikaans and Sesotho and was given in the following 

manner: 

¶ wŜƎƛǎǘŜǊŜŘ ƭŜǘǘŜǊǎΣ ŦŀȄŜǎΣ ŜƳŀƛƭǎ ŀƴŘ ǎƳǎΩǎΥ bƻǘƛŦƛŎŀǘƛƻƴ ǿŜǊŜ ŘƛǎǘǊƛōǳǘŜŘ ǘƻ ŀƭƭ pre-identified I&APs 

including government organisations, NGOs, relevant municipalities, ward councillors, landowners and 

other organisations that may be interested or affected. 

¶ Advertisements describing the proposed project and EIA process were published in the Vista 

Newspaper with circulation in the vicinity of the study area. The initial advertisements were placed in 

the Vista newspaper in English, Afrikaans and Sesotho on the 19 May 2022 with a government gazette 

published (also in 3 languages) on 1 July 2022. 

¶ A1 Correx site notices in English, Afrikaans and Sesotho were placed at 78 locations within and around 

the application area from 16 May 2022 to 19 May 2022. 

¶ A3 posters in English, Afrikaans and Sesotho were placed at local public gathering places in Welkom, 

Theunissen and Virginia (Welkom Public Library, Retail Spar, Retail Pick n Pay, Virginia Public Library, 

Theunissen Magistrates Court and Masilo (Theunissen) Public Library). 

Subsequent to the call to register notification, the scoping report was made available to registered I&APs in the 

following manner: 

¶ Registered letters with details on where the scoping report can be obtained and/or reviewed, public 

meeting date and time, EIMS contact details as well as the public review comment period; 

¶ Facsimile notifications with information similar to that in the registered letter described above;  

¶ Email notifications with a letter attachment containing the information described above; and/or 

¶ SMS notifications to inform I&APs of the Scoping Report availability and where additional information 

could be obtained in order to participate.  

The scoping report was made available for public review from 29 July 2022 to 30 August 2022 for a period of at 

least 30 days. During the Scoping Report public review period open Řŀȅǎ ŀƴŘ ƳŜŜǘƛƴƎǎ ǿŜǊŜ ƘŜƭŘ ǿƛǘƘ Lϧ!tΩǎ ŀǎ 

follows: 

¶ Tuesday 23 August 2022: Community Meeting (Stilte Primary School) 12H00-14H00 

¶ Tuesday 23 August 2022: Community Meeting (Adamsons Vley Primary School) 16H00-18H00 

¶ Wednesday 24 August 2022: Farmers Focus Group Open Day (Goldfields Game Ranch) 10H00-16H00 

¶ Wednesday 24 August 2022: Farmers Focus Group Public Meeting (Goldfields Game Ranch) 17H00-

19H00 
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¶ Thursday 25 August 2022: Public Open Day (NG Church Virginia) 10H00-17H00 

A summary of the comments received to date as well as how these comments were addressed is provided below.  

Table 1: Summary of comments received to date and how comments were addressed. 

Comment Summary How comment was addressed 

Concerns of water availability and quality to farmers 
and air quality impacts of the proposed project. 

The geohydrological specialist and air quality 
specialist reports have assessed the impact on water 
quality and availability as well as the air quality 
impacts (including health risks).  

I&AP deregistration requests. I&APs who formally requested to be registered were 
removed from the database. 

I&AP registration requests. I&APs who formally requested to be registered were 
added to the database for further notifications during 
upcoming application comment periods. 

Eskom Holdings SOC Limited (Transmission) 
requested a Google Earth (.kmz) file. 

The requested information was shared with Eskom. 

Notification of ongoing Oryx Solar Power Plant PV 
Authorization application from another EAP 
(Environamics) within Cluster 2 project area, locality 
map sharing and BID documents, Scoping Report 
and recently EIA report for comment. 

Tetra4 and EIMS have taken note of this application 
for a PV project within the Cluster 2 application area 
and note that there is minimal impact on the project 
as a whole.  

Some individuals as well as contractors have 
expressed their interest in potential employment 
and business opportunities from the proposed 
development. 

Work seekers (be it individual jobs or contractors) 
have been directed to the Tetra4 website which 
contains a link for interested vendors etc. Community 
members seeking employment (jobs) were informed 
of the Tetra4 personnel who are responsible for 
collectiƴƎ /±ΩǎΣ L5Ωǎ ŜǘŎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜƛǊ ƛƴǘŜǊŜǎǘ ƛǎ 
captured. All job or contract seekers were informed 
that the application is still underway and that the 
project commencement is dependent on the final 
decision from the PASA/DMRE.  

Transnet commented that the proposed 
development does not affect their pipeline 
servitudes in the region. 

No further actions required.  

SAHRA provided an interim comment that a 
comment is to be provided once a HIA and draft EIA 
Report are made available for comment. 

The HIA and EIA report will be uploaded to the 
SAHRIS website once the EIA comment period 
commences. 

Note: this has been uploaded. 

Query regarding website document accessibility. EIMS provided the needed assistance with obtaining 
the relevant documentation which was resolved 
satisfactorily. 

Requests by certain members of the local 
community for jobs as well as other specific services 
such as electricity, skills upliftment, etc. 

These comments were raised during the community 
focus group meeting with the Adamsons Vley 
community. The community was informed that 
Tetra4 is currently in the process of providing certain 
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Comment Summary How comment was addressed 

basic services such as water and electricity to the 
community as part of the Social and Labour Plan 
commitments. This is an ongoing process throughout 
the project implementation and would be extended 
to other communities in due course. The community 
acknowledged that the water and solar electricity 
project was currently underway in their community.  

Concerns by a local NGOs - Vaal Environmental 
Justice Alliance (VEJA) and Gold and Uranium Belt 
Impact Sensoring Organisation ς GUBICO about the 
living standards of the community members. 

It was confirmed that Tetra4 was aware of the poor 
living standards of some communities and therefore 
as part of the SLP commitments, certain upliftment 
programs had been initiated and were ongoing. 

NGO - Vaal Environmental Justice Alliance (VEJA) 
highlighted the possible confusion regarding Tetra4 
vs Renergen and how the two companies relate to 
this project as the sign outside the existing plant 
says Renergen however the applicant in the 
application is Tetra4. 

Clarification was provided that Tetra4 is a wholly 
owned subsidiary of Renergen and whilst the 
applicant in this application is Tetra4, this does not 
pose any legal constraints on the project. This report 
includes a clear statement that Tetra4 is a wholly 
owned subsidiary of Renergen.  

Concerns that impact on landowners seem to have 
been underestimated. 

All specialists have been provided with this comment 
and have considered this comment in light of their 
preliminary impact assessment findings. This has 
been thoroughly considered and assessed by the 
relevant specialists as well as the EAP in this EIA 
Report with minor amendments to certain impacts. 
Additional mitigation measures have been put 
forward to fully address the impact findings.  

/ƻƴŎŜǊƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ 
safety, livelihoods and land value for landowners. 

These safety, livelihoods and land value concerns 
have been given specific attention in this EIA report 
and detailed mitigation measures to address these 
concerns have been included. In addition, specific 
conditions have been put forward for inclusion in the 
decision to ensure that priority is given to impacts on 
safety, livelihoods and land value. Lastly, Tetra4 has 
revised the landowner contract terms to provide 
more specific attention to these concerns including 
annual compensation for the life of the project (per 
hectare rate), commitments to hold specific 
negotiations with each affected landowner to ensure 
infrastructure is sited in such a manner so as to 
minimise impacts on existing land use and lastly to 
ensure that all reasonable safety measures are 
continually in place.  

Access road degradation concerns from 
landowners. 

Degradation of access roads has been thoroughly 
considered and mitigated in this report and 
associated EMPr. This includes a pre-construction 
survey by the landowner and Tetra4 of all private 
access roads to be utilised by the project including 
photographic and video documentation of the pre-
construction state. A similar post construction survey 
will be undertaken to document any degradation of 
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Comment Summary How comment was addressed 

access roads which if identified, will be to Tetra4s 
account. It is acknowledged that each landowner has 
a specific access road construction methodology and 
this will be documented and complied with if any 
repairs are required.  

Request by a landowner for more detail on 
infrastructure specific location and timing of the 
project aspects. 

Where possible, infrastructure specific locations or at 
least limitations to where infrastructure will not be 
located has been provided in the Scoping Report and 
this EIA Report. The project description has been 
reviewed and updated where possible to include 
more information on location and timing of certain 
activities.  

Request by a landowner for more detail on logistics 
regarding access and maintenance of Tetra4 
infrastructure on farmlands as well as contractual 
concerns. 

Following this concern relating to the initial 
landowner contract, Tetra4 have undertaken a 
revision of the contract to be more specific in 
addressing the various landowner concerns. Tetra4 
shall share a copy of the revised contract with the 
relevant landowners. 

In terms of access for inspections and maintenance 
during the operational phase, the expected 
frequency is as follows: 

¶ Production wells: Monthly (worst case) 

¶ Pipeline Servitude: Annually for inspections unless 
landowner raises concerns or there is an 
emergency (leak detected). 

¶ Booster Station: Monthly 

¶ Low Point Drains: Monthly 

¶ Pigging Stations: Six monthly (bi-annually) 

¶ Compressor Stations: Daily security inspections. 

Concerns from a landowner that this project would 
negatively impact on his farm which is his primary 
investment for his future as well as his descendants. 
This landowner did not wish to discuss anything and 
wished to state that he is opposed to the project.  

Whilst EIMS was not able to engage this landowner 
further during the scoping phase, attempts will be 
made to have further engagement during the EIA 
phase to discuss how the project would be 
implemented in direct consultation and negotiations 
with the landowner.  

1.7 IMPACT STATEMENT  

The findings of the specialist studies conclude that there are no environmental fatal flaws that should prevent 

the proposed project from proceeding, provided that the recommended mitigation and management measures 

are implemented. Based on the nature and extent of the proposed project, the limited level of disturbance 

predicted as a result of the production activities, the findings of the specialist studies, and the understanding of 

the significance level of potential environmental impacts, it is the opinion of the EIA project team and the EAP 

that the significance levels of the majority of identified negative impacts can generally be reduced to an 

acceptable level by implementing the recommended mitigation measures and the project should be authorized 

and that compliance with the EMPr must be strictly adhered to.  

Commented [BW1]: Update? 
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2 INTRODUCTION 

Tetra4 (Pty) Ltd holds a Gas Production Right (Ref: 12/4/1/07/2/2) that was granted in 2012 which spans 

approximately 187 000 hectares for the development of natural gas production operations around the town of 

Virginia in the Free State Province. Within the approval of the Production Right, the 2010 Environmental 

Management Programme (EMPr) was approved and was applicable to a large portion of the Production Right 

area.  

On 21 September 2017, the Department of Mineral Resources and Energy (DMRE) issued an integrated 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǳǘƘƻǊƛǎŀǘƛƻƴ όά/ƭǳǎǘŜǊ м 9!έ ς reference number 12/04/07) to Tetra4 in terms of the National 

Environmental Management Act (Act 107 of 1998 ς NEMA). The Cluster 1 EA (amended on 26 August 2019 and 

м {ŜǇǘŜƳōŜǊ нлнлύ ŀǳǘƘƻǊƛǎŜǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ά/ƭǳǎǘŜǊ мέ ƻŦ ǘƘŜ tǊƻƧŜŎǘΦ Lƴ ǘƘƛǎ 9! ŀǇǇǊƻǾŀƭΣ ǾŀǊƛƻǳǎ ƴŜǿ 

production wells and pipelines, booster and compressor stations, a Helium and LNG Facility and associated 

infrastructure was approved which comprises the first gas field for development within the approved Production 

Right area. The Cluster 1 EA also authorises certain waste management activities as per the List of Waste 

Management Activities (Government Notice 921, as amended) published under the National Environmental 

Management: Waste Act 59 of 2008 (NEMWA). 

Furthermore, the following licences have been issued to Tetra4 in respect of Cluster 1 of the Project: 

¶ Atmospheric Emission Licence (AEL) dated 15 July 2022 (reference: LDM/AEL/YMK/014) for the Storage 

and Handling of Petroleum Products [Category 2: Subcategory 2.4 of the Listed Activities (Government 

Notice 893, as amended) published under the National Environmental Management: Air Quality Act 39 

of 2004 (NEMAQA)] by the Lejweleputswa District Municipality; and 

¶ Water Use Licence (WUL) dated 22 January 2019 (reference: 08/C42K/CI/8861) for the construction of 

pipelines for the Project in terms of section 21(c&i) water uses of the National Water Act 36 of 1998 

(NWA) by the Department of Water and Sanitation (DWS). 

Following the successful commencement of Cluster 1 (which is now operational in 2022), Tetra4 aim to expand 

the natural gas operations, to be located within the approved production right area and around the Cluster 1 

projectΣ ǘƻ ōŜ ŘŜǎƛƎƴŀǘŜŘ ŀǎ Ψ/ƭǳǎǘŜǊ нΩ. This Cluster 2 application area covers a total of ~27 500 hectares which 

overlaps with a large part of the Cluster 1 area. This planned expansion to the existing approved production 

activities will involve up to 300 new production wells, ~480km of gas transmission pipelines and associated 

infrastructure, 3 compressor stations, and an additional new combined Liquid Natural Gas (LNG) and Liquid 

IŜƭƛǳƳ ό[IŜύ Ǉƭŀƴǘ όά[bDκ[IŜ tƭŀƴǘέύ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ άCluster 2έ expansion of the 

Project in order to meet the future production requirements. This EIA Report is prepared as part of an integrated 

environmental authorisation and waste management licence for the Cluster 2 development. 

The proposed development infrastructure triggers various listed activities in terms of the NEMA Listing Notices 

1, 2 and 3 as well as the National Environmental Management Waste Act (Act 59 of 2008 ς NEMWA) and a full 

Scoping and Environmental Impact Assessment process is required. The relevant WUL and AEL applications are 

being submitted for the triggers under the NWA and NEMAQA respectively. The culmination of this study and 

application process is an amendment to the existing approved Environmental Management Programme (EMPr) 

to include the Cluster 2 activities and relevant updates to the impact management actions. This will provide for 

a single environmental management plan that covers the previously approved Production Right activities 

(exploration), Cluster 1 activities and now also Cluster 2 activities. An MPRDA Section 102 amendment of the 

EMPr will be applied for on completion of the NEMA and NEMWA integrated application process.  
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2.1 REPORT STRUCTURE 

This report has been compiled in accordance with the 2014 NEMA EIA Regulations, as amended. An overview of the report legislative requirements for this report and the 

specific sections that correspond to the applicable requirements, is provided in Table 2 below. 

Table 2: Report structure in terms of Appendix 3 of the NEMA EIA Regulations 

Environmental Regulation Description ς NEMA Regulation 982 (2014) as amended Section in Report 

Appendix 3(1)(a): Details of ς  

i. The EAP who prepared the report; and 
ii. The expertise of the EAP, including a curriculum vitae; 

Section 2.2 

Appendix 1 

Appendix 3(1)(b): The location of the development footprint of the activity on the approved site as contemplated in the 
accepted scoping report, including:  

i. The 21-digit Surveyor General code of each cadastral land parcel; 
ii. Where available, the physical address and farm name; 
iii. Where the required information in items (i) and (ii) is not available, the coordinates of the 

boundary of the property or properties; 

Section 3 and 4 

Appendix 3(1)(c): A plan which locates the proposed activity or activities applied for as well as the associated structures 
and infrastructure at an appropriate scale, or, if it is-  

i. A linear activity, a description and coordinates of the corridor in which the proposed activity 
or activities is to be undertaken; or 

ii. On a land where the property has not been defined, the coordinates within which the activity 
is to be undertaken; 

Section 4 

Appendix 3(1)(d): A description of the scope of the proposed activity, including ς  

i. All listed and specified activities triggered and being applied for; and 
ii. A description of the associated structures and infrastructure related to the development; 

Section 4 and 4.2 

Appendix 3(1)(e): A description of the policy and legislative context within which the development is located and an 
explanation of how the proposed development complies with and responds to the legislation and policy 
context; 

Section 5 
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Environmental Regulation Description ς NEMA Regulation 982 (2014) as amended Section in Report 

Appendix 3(1)(f): A motivation for the need and desirability for the proposed development, including the need and 
desirability of the activity in the context of the preferred development footprint within the approved 
site as contemplated in the accepted scoping report; 

Section 6 

Appendix 3(1)(g): A motivation for the preferred development footprint within the approved site as contemplated in the 
accepted scoping report; 

Section 4, 7 and 10, 13.2 

Appendix 3(1)(h): A full description of the process followed to reach the proposed development footprint within the 
approved site as contemplated in the accepted scoping report, includingς 

i. Details of the development footprint alternatives considered; 
ii. Details of the public participation process undertaken in terms of regulation 41 of the 

Regulations, including copies of the supporting documents and inputs; 
iii. A summary of the issues raised by interested and affected parties, and an indication of the 

manner in which the issues were incorporated, or the reasons for not including them; 
iv. The environmental attributes associated with the development footprint alternatives focusing 

on the geographical, physical, biological, social, economic, heritage and cultural aspects; 
v. The impacts and risks identified including the nature, significance, consequence, extent, 

duration and probability of the impacts, including the degree to which these impacts ς  
a. Can be reversed; 
b. May cause irreplaceable loss or resources; and 
c. Can be avoided, managed or mitigated; 

vi. The methodology used in determining and ranking the nature, significance, consequences, 
extent, duration and probability of potential environmental impacts and risks; 

vii. Positive and negative impacts that the proposed activity and alternatives will have on the 
environment and on the community that may be affected focusing on the geographical, 
physical, biological, social, economic, heritage and cultural aspects; 

viii. The possible mitigation measures that could be applied and level of residual risk; 
ix. If no alternative development footprints for the activity were investigated, the motivation for 

not considering such; and 
x. A concluding statement indicating the location of the preferred alternative development 

footprint within the approved site as contemplated in the accepted scoping report; 

Section 7, 8, 9 and 10 
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Environmental Regulation Description ς NEMA Regulation 982 (2014) as amended Section in Report 

Appendix 3(1)(i): A full description of the process undertaken to identify, assess and rank the impacts the activity and 
associated structures and infrastructure will impose on the preferred development footprint on the 
approved site as contemplated in the accepted scoping report through the life of the activity, including- 

i. A description of all environmental issues and risks that were identified during the 
environmental impact assessment process; and 

ii. An assessment of the significance of each issue and risk and an indication of the extent to 
which the issue and risk could be avoided or addressed by the adoption of mitigation 
measures; 

Section 7, 8, 9 and 10 

Appendix 3(1)(j): An assessment of each identified potentially significant impact and risk, including- 

i. Cumulative impacts; 
ii. The nature, significance and consequences of the impact and risk; 
iii. The extent and duration of the impact and risk; 
iv. The probability of the impact and risk occurring; 
v. The degree to which the impact and risk can be reversed; 
vi. The degree to which the impact and risk may cause irreplaceable loss of resources; and 
vii. The degree to which the impact and risk can be mitigated; 

Section 10 

Appendix 3(1)(k): Where applicable, a summary of the findings and recommendations of any specialist report complying 
with Appendix 6 to these Regulations and an indication as to how these findings and recommendations 
have been included in the final assessment report 

Section 13 

Appendix 3(1)(l): An environmental impact statement which contains- 

i. A summary of the key findings of the environmental impact assessment: 
ii. A map at an appropriate scale which superimposes the proposed activity and its associated 

structures and infrastructure on the environmental sensitivities of the preferred development 
footprint on the approved site as contemplated in the accepted scoping report indicating any 
areas that should be avoided, including buffers; and 

iii. A summary of the positive and negative impacts and risks of the proposed activity and 
identified alternatives. 

Section 13.3 
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Environmental Regulation Description ς NEMA Regulation 982 (2014) as amended Section in Report 

Appendix 3(1)(m): Based on the assessment, and where applicable, recommendations from specialist reports, the 
recording of proposed impact management outcomes for the development for inclusion in the EMPr 
as well as for inclusion as conditions of authorisation; 

Section 13.4 

Appendix 3(1)(n): The final proposed alternatives which respond to the impact management measures, avoidance, and 
mitigation measures identified through the assessment; 

Section 13.2 

Appendix 3(1)(o): Any aspects which were conditional to the findings of the assessment either by the EAP or specialist 
which are to be included as conditions of authorisation; 

Section 13 

Appendix 3(1)(p): A description of any assumptions, uncertainties and gaps in knowledge which relate to the assessment 
and mitigation measures proposed; 

Section 14 

Appendix 3(1)(q): A reasoned opinion as to whether the proposed activity should or should not be authorised, and if the 
opinion is that it should be authorised, any conditions that should be made in respect of that 
authorisation; 

Section 13 

Appendix 3(1)(r): Where the proposed activity does not include operational aspects, the period for which the 
environmental authorisation is required and the date on which the activity will be concluded and the 
post construction monitoring requirements finalised; 

N/A 

(Operational phase is anticipated 
to be 20 years) 

Appendix 3(1)(s) An undertaking under oath or affirmation by the EAP in relation to- 

i. The correctness of the information provided in the reports; 
ii. The inclusion of comments and inputs from stakeholders and I&APs; 
iii. The inclusion of inputs and recommendations from the specialist reports where relevant; and 
iv. Any information provided by the EAP to interested and affected parties and any responses by 

the EAP to comments or inputs made by interested or affected parties; 

Section 15 

Section 16 

 

Appendix 3(1)(t): [Para. (t) substituted by GN 326/2017 and deleted by GN 517/2021] N/A 

Appendix 3(1)(u): An indication of any deviation from the approved scoping report, including the plan of study, including- N/A - No deviations from the 
approved Scoping Report. 
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Environmental Regulation Description ς NEMA Regulation 982 (2014) as amended Section in Report 

i. Any deviation from the methodology used in determining the significance of potential 
environmental impacts and risks; and 

ii. A motivation for the deviation; 

Appendix 3(1)(v): Any specific information that may be required by the competent authority; and In terms of the Scoping Report 
approval letter from DMRE:  

1. Financial provision to be 
determined according to the 
Regulations Pertaining to 
Financial Provisions for 
Prospecting, Exploration, 
Mining or Production 
Operations (2015); and 

2. The Provincial Department of 
Environmental Affairs must be 
included in the Public 
Participation process to solicit 
comment. 

The Financial Provision Report is 

included in Appendix 6 and effort 

will be made to obtain comment 
from the Provincial Department of 
Environmental Affairs during the 
PPP. 

Appendix 3(1)(w): Any other matters required in terms of section 24(4)(a) and (b) of the Act. N/A ς no further matters to those 
already listed above and included 

in this report. 
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2.2 DETAILS OF THE EAP 

EIMS is appointed by Tetra4 to assist in preparing and submitting the integrated EA and WML application, 

Scoping and EIA Reports, and undertaking a Public Participation Process (PPP) in support of the proposed Cluster 

2 Gas Production EA Application. EIMS is a private and independent environmental management-consulting firm 

that was founded in 1993. EIMS has in excess of 28 ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ŎƻƴŘǳŎǘƛƴƎ 9L!ΩǎΣ ƛƴŎƭǳŘƛƴƎ 9L!Ωǎ ǊŜƭŀǘƛƴƎ 

to gas exploration and production operations.  

In terms of Regulation 13 of the EIA Regulations (GNR 982) as amended, an independent EAP, must be appointed 

by the applicant to manage the application. EIMS and the compiler of this report are compliant with the 

definition of an EAP as defined in Regulations 1 and 13 of the EIA Regulations, as well as Section 1 of the NEMA. 

This includes, inter alia, the requirement that EIMS is: 

¶ Objective and independent; 

¶ Iŀǎ ŜȄǇŜǊǘƛǎŜ ƛƴ ŎƻƴŘǳŎǘƛƴƎ 9L!ΩǎΤ 

¶ Comply with the NEMA, the environmental regulations and all other applicable legislation;  

¶ Considers all relevant factors relating to the application; and 

¶ Provides full disclosure to the applicant and the relevant environmental authority. 

The details of the EIMS consultant (EAP) who compiled this Report are as follows:  

Table 3: EAP Details. 

Name Brian Whitfield 

Tel No: +27 11 789 7170 

Fax No: +27 86 571 9047 

E-mail: Tetracluster2@eims.co.za 

Professional 
Registrations: 

¶ Professional Natural Scientist with the South African Council for Natural Scientific 
Professions - SACNASP (400447/13).  

¶ Registered EAP with the Environmental Assessment Practitioners Association of 
South Africa - EAPASA (2022/4496). 

Brian is a senior project manager at EIMS and has over 18 years of experience in environmental consulting. He 
holds a BSc (Botany and Zoology) and a BSc Honours degree in Botany from the University of the Witwatersrand. 
.ǊƛŀƴΩǎ ōǊƻŀŘ ǊŀƴƎŜ ƻŦ ŜȄǇŜǊƛŜƴŎŜ ƛƴŎƭǳŘŜǎ ƳŀƴŀƎƛƴƎ ŀƴŘκƻǊ ǳƴŘŜǊǘŀƪƛƴƎ ǇǊƻƧŜŎǘǎ ƛƴ ǾŀǊƛƻǳǎ ǎŜŎǘƻǊǎΣ ƛƴŎƭǳŘƛƴƎ 
Energy, Mining, Oil & Gas, Water and Infrastructure. He is conversant with the South African environmental 
legislation as well as sustainability auditing, including Equator Principles, IFC Performance Standards and World 
.ŀƴƪ 9I{ ƎǳƛŘŜƭƛƴŜǎΦ .ǊƛŀƴΩǎ ƻǘƘŜǊ ŜȄǇŜǊƛŜƴŎŜ ƛƴŎƭǳŘŜǎ {ƛǘŜ !ǎǎŜǎǎƳŜƴǘǎΣ ²ŀǘŜǊ-use licensing, Environmental 
Monitoring and Auditing, Due Diligence Assessments, Competent Persons Reporting, Environmental 
Management Plans and Strategic Environmental Assessments. The Curriculum Vitae of the EAP included in 
Appendix 1. 

2.3 SPECIALISTS 

As part of this EIA application, several specialist studies have been commissioned to investigate key impacts that 

require further investigation. A list of the specialist studies is included in Table 4.  

mailto:Tetracluster2@eims.co.za
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Table 4: List of specialist studies to inform this EIA application. 

Specialist Discipline Company/Organisation 

Agriculture and Hydropedology The Biodiversity Company  

Air Quality & Health Risk & GHG/Climate Change Airshed Planning Professionals 

Economic Strategy4Good 

Financial Provision update MineLock Environmental Engineers 

Geohydrology  Gradient Groundwater Consulting 

Heritage and Palaeontology  PGS Heritage 

Hydrology  SMEC South Africa 

Noise  Airshed Planning Professionals 

Social  Equispectives Research and Consulting Services 

Terrestrial Biodiversity  The Biodiversity Company 

Visual  Environmental Planning and Design 

Wetland and Aquatic  The Biodiversity Company 

The specialist studies involved the gathering of data relevant to identifying and assessing environmental impacts 

that may occur as a result of the proposed project. These impacts were assessed according to pre-defined impact 

rating methodology detailed in Section 10.1. Mitigation / management measures to minimise potential negative 

impacts or enhance potential benefits are put forward in this EIA Report and have considered the public input 

and specialist final considerations of all available information to date. The specialist reports are included in 

Appendix 4. 

  



 

1473  EIA Report  23 

3 DESCRIPTION OF THE PROPERTY 

Details of the application area, the location as well as the properties are included in Table 5 below. 

Table 5: Locality details. 

Farm Names The application area covers a number of farm portions and whilst not all portions of 

parent farms are necessarily included in this application a summary of the parent farm 

names is presented below for ease of reference: 

Adamsons Vley No. 655, Annex Glen Ross No. 562, Annex Grusde No. 474, Annex 

Mooivlakte No. 208, Blaauwdrift No. 188, Bloemhoek No. 509, Boschluis Spruit No. 

278, Braklaagte No. 41, Brakspruit No. 121, Bruintjies Hoogte No. 367, Bryan No. 561, 

Cabriere No. 215, Carlo No. 596, Damplaats No. 341, Dankbaarheid No. 16, De Klerks 

Kraal No. 231, Die Mond No. 479, Digito No. 642, Doorn River No. 330, Doorndeel No. 

236, Enkeldoorn No. 360, Frisgewaag No. 550, Glen Ross No. 734, Grusde No. 229, 

Hakkies No. 695, Hakkies No. 742, Harmonie No. 579, Helpmekaar No. 47, Jonkers 

Rust No. 72, Jordaan No. 1, Jordaans Rust No. 59, Kaalpan No. 65, Kalkoenkrans No. 

225, Klein Palmiet Kuil No. 407, Klein Pan No. 320, Kleinbegin No. 134, Kovno No. 235, 

Langlaagte No. 110, Leeuwaarden No. 171, Leeuwbult No. 52, Leeuwbult No. 580, 

Lekkerlewe No. 643, Middelplaas No. 583, Mond Van Doornrivier No. 38, Mooifontein 

No. 639, Mooivlakte No. 199, Mooivlei No. 357, Nortier No. 361, Palmietkuil No. 548, 

Palmietkuil No. 328, Paulina No. 470, Richelieu No. 135, Rondehoek No. 200, Siberia 

No. 464, Spoorleggerswoning 54 No. 167, Stille Woning No. 703, Terra Blanda No. 155, 

Toulon No. 368, Vaalbank No. 190, Vlakpan No. 358, Welgelegen No. 382, Weltevrede 

No. 638, Weltevreden No. 443, Zoetendal No. 243, Zonderzorg No. 342, Zonderzorg 

No. 640 

Application Area 

(Ha) 

The Cluster 2 application area covers a total of ~27 500 hectares. 

Magisterial District The proposed project falls within the Masilonyana and Matjhabeng Local 

Municipalities, in the Lejweleputswa District Municipality, Free State Province. 

Distance and 

direction from 

nearest towns 

The site boundary is ~5km south west of the town of Virginia, ~9km south the town 

of Welkom and ~16km north of the town of Theunissen. The geographic coordinates 

at the approximate centre of the application area are 28°10'20.47"S and 

26°43'50.79"E.  

Farm Name, 

Number and Portion 

as well as 21-digit 

Surveyor General 

Code  

Farm Name, Number and Portion 21 Digit Surveyor General Code 

Adamsons Vley 655 (Portion 0) F03500000000065500000 

Adamsons Vley 655 (Portion 1) F03500000000065500001 

Adamsons Vley 655 (Portion 2) F03500000000065500002 

Annex 3 No 478 (Portion 0) F03300000000047800000 

Annex Glen Ross 562 (Portion 0) F03300000000056200000 

Annex Glen Ross 562 (Portion 1) F03300000000056200001 



 

1473  EIA Report  24 

Annex Glen Ross 562 (Portion 10) F03300000000056200010 

Annex Glen Ross 562 (Portion 2) F03300000000056200002 

Annex Glen Ross 562 (Portion 3) F03300000000056200003 

Annex Glen Ross 562 (Portion 4) F03300000000056200004 

Annex Glen Ross 562 (Portion 5) F03300000000056200005 

Annex Glen Ross 562 (Portion 6) F03300000000056200006 

Annex Glen Ross 562 (Portion 7) F03300000000056200007 

Annex Glen Ross 562 (Portion 8) F03300000000056200008 

Annex Glen Ross 562 (Portion 9) F03300000000056200009 

Annex Grusde 474 (Portion 0) F03300000000047400000 

Annex Mooivlakte 208 (Portion 0) F03300000000020800000 

Annex Welgelegen No 76 (Portion 0) F03300000000007600000 

Bethel No 96 (Portion 0) F03300000000009600000 

Blaauwdrift 188 (Portion 2) F03300000000018800002 

Blaauwdrift 188 (Portion 3) F03300000000018800003 

Bloemhoek 509 (Portion 0) F03300000000050900000 

Bloemhoek 509 (Portion 1) F03300000000050900001 

Bloemhoek 509 (Portion 2) F03300000000050900002 

Bloemhoek 509 (Portion 5) F03300000000050900005 

Bloemhoek 509 (Portion 7) F03300000000050900007 

Bloemhoek 509 (Portion 8) F03300000000050900008 

Boschkop No 227 (Portion 4) F03300000000022700004 

Boschkop No 227 (Portion 5) F03300000000022700005 

Boschluis Spruit 278 (Portion 0) F03300000000027800000 

Boschluis Spruit 278 (Portion 1) F03300000000027800001 

Boschluis Spruit 278 (Portion 2) F03300000000027800002 

Braklaagte 41 (Portion 0) F03300000000004100000 

Braklaagte 41 (Portion 1) F03300000000004100001 

Brakspruit 121 (Portion 0) F03300000000012100000 

Bruintjes Hoogte 367 (Portion 0) F03300000000036700000 

Bruintjes Hoogte 367 (Portion 2) F03300000000036700002 

Bruintjes Hoogte 367 (Portion 3) F03300000000036700003 

Bruintjes Hoogte 367 (Portion 4) F03300000000036700004 

Bryan 561 (Portion 0) F03300000000056100000 

Bryan 561 (Portion 1) F03300000000056100001 

Bryan 561 (Portion 10) F03300000000056100010 

Bryan 561 (Portion 11) F03300000000056100011 

Bryan 561 (Portion 18) F03300000000056100018 

Bryan 561 (Portion 19) F03300000000056100019 

Bryan 561 (Portion 21) F03300000000056100021 

Bryan 561 (Portion 22) F03300000000056100022 

Bryan 561 (Portion 23) F03300000000056100023 

Bryan 561 (Portion 26) F03300000000056100026 

Bryan 561 (Portion 27) F03300000000056100027 

Bryan 561 (Portion 28) F03300000000056100028 

Bryan 561 (Portion 29) F03300000000056100029 
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Bryan 561 (Portion 32) F03300000000056100032 

Bryan 561 (Portion 33) F03300000000056100033 

Bryan 561 (Portion 34) F03300000000056100034 

Bryan 561 (Portion 35) F03300000000056100035 

Bryan 561 (Portion 36) F03300000000056100036 

Bryan 561 (Portion 37) F03300000000056100037 

Bryan 561 (Portion 38) F03300000000056100038 

Bryan 561 (Portion 39) F03300000000056100039 

Bryan 561 (Portion 40) F03300000000056100040 

Bryan 561 (Portion 41) F03300000000056100041 

Bryan 561 (Portion 46) F03300000000056100046 

Bryan 561 (Portion 6) F03300000000056100006 

Cabriere 215 (Portion 0) F03300000000021500000 

Carlo 596 (Portion 0) F03300000000059600000 

Clewer No 104 (Portion 1) F03300000000010400001 

Commericia No 430 (Portion 0) F03300000000043000000 

Damplaats 341 (Portion 0) F03300000000034100000 

Dankbaarheid 16 (Portion 0) F03300000000001600000 

Dayton No 560 (Portion 0) F03300000000056000000 

De Klerks Kraal 231 (Portion 0) F03300000000023100000 

De Klerks Kraal 231 (Portion 1) F03300000000023100001 

De Klerks Kraal 231 (Portion 4) F03300000000023100004 

De Klerks Kraal 231 (Portion 5) F03300000000023100005 

De Klerks Kraal 231 (Portion 6) F03300000000023100006 

De Klerks Kraal 231 (Portion 7) F03300000000023100007 

De Klerks Kraal 231 (Portion 8) F03300000000023100008 

Die Mond 479 (Portion 0) F03300000000047900000 

Die Mond 479 (Portion 1) F03300000000047900001 

Digito 642 (Portion 0) F03300000000064200000 

Doorn River 330 (Portion 0) F03300000000033000000 

Doorn River 330 (Portion 1) F03300000000033000001 

Doorn River 330 (Portion 10) F03300000000033000010 

Doorn River 330 (Portion 11) F03300000000033000011 

Doorn River 330 (Portion 12) F03300000000033000012 

Doorn River 330 (Portion 13) F03300000000033000013 

Doorn River 330 (Portion 14) F03300000000033000014 

Doorn River 330 (Portion 15) F03300000000033000015 

Doorn River 330 (Portion 16) F03300000000033000016 

Doorn River 330 (Portion 17) F03300000000033000017 

Doorn River 330 (Portion 18) F03300000000033000018 

Doorn River 330 (Portion 19) F03300000000033000019 

Doorn River 330 (Portion 2) F03300000000033000002 

Doorn River 330 (Portion 20) F03300000000033000020 

Doorn River 330 (Portion 21) F03300000000033000021 

Doorn River 330 (Portion 3) F03300000000033000003 

Doorn River 330 (Portion 5) F03300000000033000005 
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Doorn River 330 (Portion 6) F03300000000033000006 

Doorn River 330 (Portion 8) F03300000000033000008 

Doorndeel 236 (Portion 0) F03300000000023600000 

Doorndeel 236 (Portion 1) F03300000000023600001 

Driekoppies No 422 (Portion 0) F03300000000042200000 

Du Preez Leger No324 (Portion 0) F03500000000032400000 

Enkeldoorn 360 (Portion 0) F03300000000036000000 

Excelsior No 147 (Portion 0) F03300000000014700000 

Excelsior No 147 (Portion 1) F03300000000014700001 

Fairview No 532 (Portion 0) F03300000000053200000 

Farm Annex 2 30 (Portion 0) F03300000000003000000 

Farm Blijdschap 17 (Portion 0) F03300000000001700000 

Farm Byran No 49 (Portion 1) F03300000000004900001 

Farm Byran No 49 (Portion 4) F03300000000004900004 

Farm Lekkerlewe 13 (Portion 0) F03500000000001300000 

Farm Lekkerlewe 14 (Portion 1) F03900000000001300001 

Farm Shalom 24 (Portion 0) F03300000000002400000 

Farm Welgelegen Station No 64 (Portion 0) F03300000000006400000 

Frisgewaag 550 (Portion 0) F03300000000055000000 

Frisgewaag 550 (Portion 1) F03300000000055000001 

Frisgewaag 550 (Portion 2) F03300000000055000002 

Glen Ross 734 (Portion 0) F03500000000073400000 

Glen Ross 734 (Portion 1) F03500000000073400001 

Glen Ross 734 (Portion 10) F03500000000073400010 

Glen Ross 734 (Portion 11) F03500000000073400011 

Glen Ross 734 (Portion 12) F03500000000073400012 

Glen Ross 734 (Portion 13) F03500000000073400013 

Glen Ross 734 (Portion 14) F03500000000073400014 

Glen Ross 734 (Portion 15) F03500000000073400015 

Glen Ross 734 (Portion 16) F03500000000073400016 

Glen Ross 734 (Portion 17) F03500000000073400017 

Glen Ross 734 (Portion 18) F03500000000073400018 

Glen Ross 734 (Portion 19) F03500000000073400019 

Glen Ross 734 (Portion 2) F03500000000073400002 

Glen Ross 734 (Portion 20) F03300000000073400020 

Glen Ross 734 (Portion 21) F03500000000073400021 

Glen Ross 734 (Portion 22) F03500000000073400022 

Glen Ross 734 (Portion 23) F03500000000073400023 

Glen Ross 734 (Portion 24) F03500000000073400024 

Glen Ross 734 (Portion 25) F03500000000073400025 

Glen Ross 734 (Portion 3) F03500000000073400003 

Glen Ross 734 (Portion 4) F03500000000073400004 

Glen Ross 734 (Portion 5) F03500000000073400005 

Glen Ross 734 (Portion 6) F03500000000073400006 

Glen Ross 734 (Portion 7) F03500000000073400007 

Glen Ross 734 (Portion 8) F03500000000073400008 
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Glen Ross 734 (Portion 9) F03500000000073400009 

Goedemoed No 143 (Portion 0) F03300000000014300000 

Grasdeel No 586 (Portion 0) F03300000000058600000 

Grusde 229 (Portion 0) F03300000000022900000 

Hakkies 695 (Portion 1) F03500000000069500001 

Hakkies 695 (Portion 14) F03500000000069500014 

Hakkies 695 (Portion 17) F03500000000069500017 

Hakkies 695 (Portion 18) F03500000000069500018 

Hakkies 695 (Portion 2) F03500000000069500002 

Hakkies 695 (Portion 3) F03300000000069500003 

Hakkies 695 (Portion 4) F03500000000069500004 

Hakkies 695 (Portion 5) F03300000000069500005 

Hakkies 695 (Portion 6) F03300000000069500006 

Hakkies 742 (Portion 0) F03300000000074200000 

Hakkies 742 (Portion 1) F03500000000074200001 

Harmonie 579 (Portion 0) F03300000000057900000 

Harmonie 579 (Portion 1) F03300000000057900001 

Helpmekaar 47 (Portion 0) F03300000000004700000 

Helpmekaar 47 (Portion 1) F03300000000004700001 

Helpmekaar 47 (Portion 3) F03300000000004700003 

Helpmekaar 47 (Portion 4) F03300000000004700004 

Helpmijvoort No 472 (Portion 0) F03300000000047200000 

Houmoed No 326 (Portion 0) F03300000000032600000 

Jonkers Rust 72 (Portion 0) F03500000000007200000 

Jonkers Rust 72 (Portion 1) F03500000000007200001 

Jordaan 1 (Portion 0) F03300000000000100000 

Jordaan 1 (Portion 1) F03300000000000100001 

Jordaans Rust 59 (Portion 0) F03300000000005900000 

Kaalpan 65 (Portion 0) F03900000000006500000 

Kaalpan 65 (Portion 1) F03900000000006500001 

Kaalpan 65 (Portion 2) F03900000000006500002 

Kaalpan 65 (Portion 3) F03900000000006500003 

Kalkoenkrans 225 (Portion 0) F03300000000022500000 

Kalkoenkrans 225 (Portion 1) F03300000000022500001 

Kalkoenkrans 225 (Portion 10) F03300000000022500010 

Kalkoenkrans 225 (Portion 11) F03300000000022500011 

Kalkoenkrans 225 (Portion 12) F03300000000022500012 

Kalkoenkrans 225 (Portion 14) F03300000000022500014 

Kalkoenkrans 225 (Portion 15) F03300000000022500015 

Kalkoenkrans 225 (Portion 2) F03300000000022500002 

Kalkoenkrans 225 (Portion 3) F03300000000022500003 

Kalkoenkrans 225 (Portion 4) F03300000000022500004 

Kalkoenkrans 225 (Portion 6) F03300000000022500006 

Kalkoenkrans 225 (Portion 8) F03300000000022500008 

Kalkoenkrans 225 (Portion 9) F03300000000022500009 

Keimoes No 170 (Portion 0) F03300000000017000000 
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Klein Palmiet Kuil 407 (Portion 0) F03300000000040700000 

Klein Palmiet Kuil 407 (Portion 1) F03300000000040700001 

Klein Palmiet Kuil 407 (Portion 2) F03300000000040700002 

Klein Pan 320 (Portion 0) F03300000000032000000 

Kleinbegin 134 (Portion 0) F03300000000013400000 

Kovno 235 (Portion 0) F03300000000023500000 

Langlaagte 110 (Portion 1) F03300000000011000001 

Langlaagte 110 (Portion 2) F03300000000011000002 

Leeuwaarden 171 (Portion 0) F03300000000017100000 

Leeuwaarden 171 (Portion 1) F03300000000017100001 

Leeuwbult 52 (Portion 0) F03300000000005200000 

Leeuwbult 52 (Portion 3) F03300000000005200003 

Leeuwbult 580 (Portion 0) F03300000000058000000 

Leeuwfontein No 256 (Portion 0) F03300000000025600000 

Leeuwvlei No 115 (Portion 0) F03300000000011500000 

Leeuwvlei No 115 (Portion 1) F03300000000011500001 

Lekkerlewe 643 (Portion 0) F03300000000064300000 

Leliesdal No 242 (Portion 0) F03300000000024200000 

Metz No 295 (Portion 4) F03300000000029500004 

Middelplaas 583 (Portion 0) F03300000000058300000 

Middenin No 126 (Portion 0) F03900000000012600000 

Mond Van Doornrivier 38 (Portion 0) F03300000000003800000 

Mond Van Doornrivier 38 (Portion 2) F03300000000003800002 

Mooifontein 639 (Portion 0) F03300000000063900000 

Mooifontein No 158 (Portion 0) F03300000000015800000 

Mooifontein No 158 (Portion 1) F03300000000015800001 

Mooifontein No 158 (Portion 2) F03300000000015800002 

Mooifontein No 158 (Portion 3) F03300000000015800003 

Mooifontein No 158 (Portion 5) F03300000000015800005 

Mooivlakte 199 (Portion 0) F03300000000019900000 

Mooivlakte 199 (Portion 1) F03300000000019900001 

Mooivlakte 199 (Portion 3) F03300000000019900003 

Mooivlei 357 (Portion 0) F03300000000035700000 

Nortier 361 (Portion 0) F03300000000036100000 

Nortier 361 (Portion 1) F03300000000036100001 

Palmietkuil 328 (Portion 0) F03300000000032800000 

Palmietkuil 328 (Portion 1) F03300000000032800001 

Palmietkuil 328 (Portion 4) F03300000000032800004 

Palmietkuil 328 (Portion 5) F03300000000032800005 

Palmietkuil 328 (Portion 6) F03300000000032800006 

Palmietkuil 548 (Portion 0) F03300000000054800000 

Palmietkuil 548 (Portion 1) F03300000000054800001 

Palmietkuil 548 (Portion 2) F03300000000054800002 

Paulina 470 (Portion 0) F03300000000047000000 

Pleasant View No 169 (Portion 0) F03300000000016900000 

Plecy No 82 (Portion 0) F03300000000008200000 
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Richelieu 135 (Portion 0) F03300000000013500000 

Rondehoek 200 (Portion 0) F03300000000020000000 

Rondehoek 200 (Portion 1) F03300000000020000001 

Rondehoek 200 (Portion 3) F03300000000020000003 

School Site No 178 (Portion 0) F03300000000017800000 

Semper Idem No 588 (Portion 0) F03300000000058800000 

Spoorleggerswoning 167 (Portion 0) F03300000000016700000 

Stille Woning 703 (Portion 0) F03500000000070300000 

Teacher's Residence No 286 (Portion 0) F03300000000028600000 

Terra Blanda 155 (Portion 0) F03300000000015500000 

The Prairie No 93 (Portion 1) F03900000000009300001 

The Prairie No 93 (Portion 2) F03900000000009300002 

Toulon 368 (Portion 0) F03300000000036800000 

Vaalbank 190 (Portion 1) F03300000000019000001 

Vermeulenskraal No 223 (Portion 2) F03500000000022300002 

Vermeulenskraal No 223 (Portion 6) F03500000000022300006 

Vermeulenskraal No 223 (Portion 9) F03500000000022300009 

Vierhoek No 630 (Portion 0) F03300000000063000000 

Vlakpan 358 (Portion 0) F03300000000035800000 

Vlakpan 358 (Portion 1) F03300000000035800001 

Vlakpan 358 (Portion 2) F03300000000035800002 

Vlakpan 358 (Portion 3) F03300000000035800003 

Walkersvlei No 133 (Portion 0) F03900000000013300000 

Welgelegen 382 (Portion 0) F03300000000038200000 

Welgelegen 382 (Portion 10) F03300000000038200010 

Welgelegen 382 (Portion 11) F03300000000038200011 

Welgelegen 382 (Portion 20) F03300000000038200020 

Welgelegen 382 (Portion 21) F03300000000038200021 

Welgelegen 382 (Portion 26) F03300000000038200026 

Welgelegen 382 (Portion 28) F03300000000038200028 

Welgelegen 382 (Portion 5) F03300000000038200005 

Welgelegen 534 (Portion 2) F03300000000053400002 

Weltevrede 638 (Portion 0) F03300000000063800000 

Weltevreden 443 (Portion 14) F03300000000044300014 

Weltevreden 443 (Portion 2) F03300000000044300002 

Weltevreden 443 (Portion 3) F03300000000044300003 

Weltevreden 443 (Portion 4) F03300000000044300004 

Weltevreden 443 (Portion 5) F03300000000044300005 

Weltevreden 443 (Portion 6) F03300000000044300006 

Weltevreden 443 (Portion 9) F03300000000044300009 

Werda No 587 (Portion 0) F03300000000058700000 

Wolvepan No 85 (Portion 7) F03900000000008500007 

Wolvepan No 85 (Portion 9) F03900000000008500009 

Yatala No 73 (Portion 0) F03500000000007300000 

Zoetendal 243 (Portion 0) F03300000000024300000 

Zoetendal 243 (Portion 1) F03300000000024300001 
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Zonderzorg 342 (Portion 0) F03300000000034200000 

Zonderzorg 640 (Portion 0) F03300000000064000000 
 

The farms and portions included within the application area are depicted in Figure 1 to Figure 4 overleaf.  

 



 

1473  EIA Report  31 

 

Figure 1: Parent farms included in the application area. 
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Figure 2: Overview of parent farms and portions included in the application area. 
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Figure 3: Inset 1 map of parent farms and portions included in the application area. 
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Figure 4: Inset 2 map of parent farms and portions included in the application area. 
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4 DESCRIPTION AND SCOPE OF THE PROPOSED ACTIVITY 

This section contains a detailed description of the proposed Cluster 2 Gas Production Project with its associated 

infrastructure. At the end of this section, the applicable listed activities relating to the project are presented.  

4.1 PROJECT DESCRIPTION 

This section provides a description of the proposed Tetra4 Cluster 2 gas production activities which is aimed at 

facilitating the readers understanding of the proposed project related activities, their spatial and temporal 

extent and contextualise the resultant impacts, where relevant.  

 PROPOSED CLUSTER 2 PROJECT 

Tetra4 wish to expand the natural gas (LNG/LHe) production operations, to be located within the approved 

production right area and around the Cluster 1 project (Figure 5). It is important to note that Figure 5 shows the 

full extent of the 2010 Production Right area (blue outline) while the 2011 accompanying EMPr to the Production 

Right was prepared based on a detailed assessment of the reduced area (green outline). The 2011 approved 

EMPr allows for exploration activities within the area of assessment (green outline). Cluster 1 and Cluster 2 both 

fall within the Production Right boundary as well as the area assessed in preparation of the Production Right 

EMPr. 

The Cluster 2 application area covers a total of ~27 500 hectares. This planned expansion to the existing 

approved production activities will involve:  

¶ Up to 300 new production wells;  

¶ Gas transmission pipelines and associated infrastructure (such as booster stations, low point drains, 

pigging stations, etc.);  

¶ 3 compressor stations; and 

¶ Aƴ ŀŘŘƛǘƛƻƴŀƭ ƴŜǿ ŎƻƳōƛƴŜŘ [ƛǉǳƛŘ bŀǘǳǊŀƭ Dŀǎ ό[bDύ ŀƴŘ [ƛǉǳƛŘ IŜƭƛǳƳ ό[IŜύ Ǉƭŀƴǘ όά[bDκ[IŜ tƭŀƴǘέύ 

and associated infrastructure.  

It is not possible at this time to identify specific locations of the production wells due to the nature of the 

exploration phase. During the exploration drilling campaign, gas composition, geology etc is assessed at each 

exploration well and this data is continually reassessed (modelled) to guide the future exploration campaign (i.e. 

location of future exploration wells). Only when viable gas reserves are found at a particular exploration well, 

can the exploration wells be converted into production wells and thereafter, the exact placement of pipelines 

and associated infrastructure can be determined. It is for this reason that 600m wide well transects have been 

identified along the targeted geological fractures, fissures and/or faults where gas is more likely to be 

encountered. Similarly, 300m wide pipeline transects have also been identified to connect the various well 

transects to the LNG/LHe plant area. These 600m and 300m wide transects will allow for detailed assessments 

of any sensitivities therein so that deviations to the proposed wells and pipelines can be made. The Cluster 2 

study area and associated transects within which infrastructure will be positioned are presented in Figure 6.
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Figure 5: Project history and mineral tenure. 
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Figure 6: Cluster 2 study area and proposed infrastructure footprint transects.
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 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. The gas is presumed to be a mix of both abiogenic gas from the 

mantle, and biogenic gas 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.  

Once the gas target areas are intersected, the feed gas will flow passively out of the wells at a low pressure of 

~0.4 barg1 (gauge pressure) and with a temperature in the range between 10 º and 30 ºC. The feed gas will be 

compressed upstream of the helium process units by 3 inline compressor stations όŘŜǎƛƎƴŀǘŜŘ ŀǎ Ψ/{Ω ƛƴ ǘƘŜ ƳŀǇǎ 

in this report) which will be located at strategic points along the gas pipeline routes as shown in Figure 6. A gas 

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

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

hydrogen sulphide and CO2 are washed out in the amine process. The process causes these acid gases to be 

absorbed in the amine solution. The amine solution then goes through a regenerator to produce a lean amine 

mixture and an associated waste stream which is flared and is of a minimal volume owing to the fact that the 

gas is very sweet in general and not sour. Mercury removal is also a precaution and happens in the process to 

protect downstream equipment. The mercury removal is a regenerative adsorption process which will require 

specialist waste removal offsite once the beds become saturated and the waste will be disposed of at a suitably 

registered waste disposal facility. The gas extraction and processing are discussed further in Section 4.1.3 below.  

 GAS PRODUCTION METHOD 

Gas production encompasses the exploration drilling for viable gas resources with specific focus on existing 

geological fractures followed by the extraction of gas through production wells. From the production wells, a 

gas gathering network of pipes, booster stations, metering stations, pigging stations and compressor stations 

transports the gas to the LNG/LHe Plant where gas processing, storage and distribution is undertaken.  

Gas production is accomplished by extracting gas occurring in fractures, fissures and/or faults within the 

Ventersdorp and Witwatersrand supergroups located at depths of between approximately 380 to 880 meters 

(m). Construction of the gas gathering pipelines for Cluster 1 is completed and the LNG/LHe processing facility 

was recently commissioned and going operational now. Cluster 1 is therefore well on the way to producing up 

to 50 tons of LNG and 375 kg of LHe per day. Cluster 2 of the project aims to expand upon Cluster 1 production 

by increasing natural gas production. This is achieved through the expansion of the gas gathering infrastructure 

and the production capacities. The project consists of two components namely, (1) gas gathering and (2) the 

LNG/LHe processing plant. The targeted total feed gas flow from Cluster 2 production wells is estimated at ~45 

million-standard cubic feet per day (MMSCFD) by 2026 and the aim is to produce gas at this volume for up to 20 

years. 

The gas is to be collected from a group of wells located in the well transects shown in Figure 6 and transported 

to a single feed point whereafter it is piped to the processing plant (LNG/LHe plant). Each group of ~10-12 gas 

production wells will feed into a common booster station. From the ~28 booster stations the gas will be fed into 

a gas transmission pipeline (trunkline) towards a compressor station. The compressor stŀǘƛƻƴǎΩ ƻǳǘƭŜǘǎ ǿƛƭƭ ǘƘŜƴ 

be combined through a trunkline into the single tie-in feed point within the proximity of the Plant. 

 
1 Barg: a unit of gauge pressure, i.e. pressure in bars above ambient or atmospheric pressure. 
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The Cluster 2 project entails a total of ~ 300 production wells which, when combined, will produce a total of ~45 

MMSCFD2. The wells will be located within the identified zones with the number of wells informed by the total 

gas requirements and expected well gas capacity. The current plan is to drill vertical or incline wells ~300m apart 

along the fault lines and within the identified and assessed well transect areas.  

The Cluster 2 gas field will have 3 x ~15MMSCFD zones each with one compressor station. Approximately 10-12 

production wells will be grouped and will be routed to a common booster station and thereafter feed to a 

compressor station. Power to the booster stations will be provided from nearby existing Eskom power sources 

or alternatively a gas engine. Should Eskom power be used, the design of the powerlines or connections would 

be according to Eskom specific standards and dependent on the voltage requirements, locations, etc.  

The gas gathering network will comprise primarily of HDPE pipelines buried at least 1.5 m below plough level (or 

adjusted in consultation with landowners) in order to ensure minimal disruption to existing agricultural activities. 

Sensitive environmental features, land-uses and infrastructure will be avoided as far as practically possible. 

However, it is practically impossible to avoid all sensitive features (including tar road crossings and river 

crossings). In the case where the pipeline will cross dirt roads an open cut trench technique will be used with 

suitable reinstatement of the road thereafter. To ensure that the integrity of tar roads is not compromised, 

horizontal directional drilling (HDD) will be used to lay the pipe underneath the road. Similarly, HDD will be used 

for perennial river crossings to lay the pipeline approximately 6m underneath the riverbeds. Non-perennial 

stream crossings will utilise opencut methodology during the dry season with suitable reinstatement and 

rehabilitation of the river bed.  

 EXPLORATION DRILLING 

Exploration wells will be drilled and, if successful, converted 

into production wells. As the exact location of exploration 

well drilling cannot be identified at this stage, this study has 

followed the approach of assessing well corridors (600 m wide 

or 300 m on either side of known target fractures, fissures 

and/or faults). Exploration drilling entails the use of a truck, 

trailer or skid mounted drill rig to drill to varying depths (~380 

m to ~880 m) along known fault lines to strike the gas reserve. Although uncommon, blowout or blowback of 

water and/or gas is prevented using a blowout diverter which is installed in the drill line (on surface) and the 

blowout diverter valves safely redirect any water and/or gas to a discharge line for safe disposal. In addition, 

firefighting equipment and personnel are present during the drilling operation.  

Drill rigs typically require temporary clearance or disturbance of an area of 50 m x 50 m in order to set up the 

rig and begin drilling activities. All exploration boreholes must be drilled and cased in accordance with applicable 

international standards and best practice guidelines3, and will be sealed with a combination of casing and 

grouting to ensure vertical isolation of the gas and/or any deep saline water from both the surrounding geology 

and freshwater 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 of water per day per well is required for 

drilling purposes and will be sourced from the municipality and not from the surrounding environment. 

If an exploration borehole proves unsuccessful (i.e. no viable gas flow) it will be concrete sealed and cased when 
the depth of the boreholes intersected deeper saline aquifers and/or gas as specified in the well closure and 
rehabilitation guideline (Appendix 7). All unsuccessful wells will be cut of at least 1m below surface and the area 
rehabilitated to pre-drilling conditions to allow for existing land use to continue unobstructed. If an exploration 
borehole proves successful (i.e. sufficient gas flow) it will be converted into a production well (as described 
below) and added to the network of gas producing wells for Cluster 2. The drilling of exploration boreholes is a 
temporary and short-lived activity (~3-4 months) and the equipment to be used during drilling activities includes 

 
2 To contextualize this volume of gas, if all of the ~45 MMSCFD gas was converted to electricity in the highest 
efficiency generator station, it would produce about 270 MW. 
3 Internationally accepted best practice should be applied and reference should be made to the relevant British 
Oil and Gas and/or the API guidelines and standards. 

DRILLING TIMEFRAMES: 

¶ Physical drilling process = ~3 to 4 

months  

¶ Flow volumes and gas composition 

tests = ~7 ς 14 days after drilling 

 



 

1473  EIA Report  40 

a truck/trailer or skid mounted drill rig, excavator, dozer, grader water cart, light motor vehicle for transport of 
personnel and chemical toilets. 

The physical drilling process takes around 3 to 4 months to complete a single well and drilling per property will 

be prioritized as far possible. Following drilling Tetra4 tests flow volumes and gas composition for a further 7 ς 

14 days. Planned drilling will be communicated to landowners in advance of any planned work. 

If the geology allows, then the footprint of the drill site can be contained in the same exploration work area (i.e. 

drilling more than one exploration well from the same drill pad disturbance area). However, should the same 

site be used, it cannot be done in parallel but rather in sequence i.e. one well drilled and completed then 

followed by another thereby extending the time on the property. 

 WELL SITE CONNECTION 

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

grouting to average depths of 300 m, depending on the different flow zones intersected, to prevent any interplay 

between deep and shallow aquifers (Figure 7). The casing and grouting ensure 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. This means that water from the deeper saline aquifer cannot 

migrate into the shallower freshwater aquifer and similarly gas cannot contaminate the shallow groundwater. 

The production well flange and well head will be located within the concrete well chamber which will be below 

ground. 

 

Figure 7: Schematic section depicting typical well construction. 
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Due to low gas pressures in the wells, groups of ~10-12 wells will be included as an inlet to a booster station to 

provide vacuum suction. The booster stations will be connected via ~480 km of pipelines to centralised infield 

reciprocating gas compressor stations. Pipelines will consist of high-pressure steel or low-pressure HDPE 

depending on site conditions and installed at a minimum depth of 1.5 m below surface level (1.5m to top of 

pipe). The pipeline will be installed using a back-actor and TLB in most areas with horizontal directional drilling 

in areas where roads, flowing rivers or other constraints require this method. Servitude corridors (10 m wide) 

will be maintained free of woody plants to prevent disturbance of the pipeline by root growth and ensure access 

by Tetra4 personnel for regular inspection and infrequent maintenance. Pipelines will be marked with concrete 

markers (Figure 8) and adhere to ASME B31.8 (Section 851.7) and will have low point drains at strategic locations 

for testing and pipeline maintenance. The location of low point drains will be determined in consultation with 

the affected landowner to ensure minimal disturbance to the ƭŀƴŘƻǿƴŜǊǎΩ day to day activities.  

 

Figure 8: Typical pipeline servitude and pipe marker. 

Production wells will be placed within a secured precast well chamber with manhole for access. Minimal 

mechanical infrastructure will be placed within the precast well chamber other than the wellhead, connecting 

pipeline, an isolation valve and sample point. The surface infrastructure for the manhole would be 1,4 m x 1,1 m 

and the manhole surface height will be ~0,25 m (25 cm). Where production wells are located within agricultural 

crop areas, the surface manholes will be moved outside of the crop areas to reduce impacts on farming in the 

long term the surface manholes will be located on the boundaries of the crop areas in consultation with the 

respective landowners. This will be accomplished by connecting a horizontal subterranean pipeline to the 

production well. Figure 9 provides a typical example of the construction of a pre-cast subterranean well chamber 

and Figure 15 shows the typical design drawings of the Cluster 2 precast well chambers. 
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Figure 9: Typical example of a pre-cast well chamber. 

 GAS INLINE STATIONS 

In order to transport gas via pipelines from the wellheads to the Plant, various inline infrastructure is required 

to monitor, measure and control gas flow through the pipelines and this includes booster stations, pigging 

stations and compressor stations. Localised inline gas booster stations will be installed for each cluster of 7-10 

wells which will feed pressurised gas via pipelines from the production wells to the compressor stations. The 

booster stations will occupy an area of 10 m x 14 m (Figure 16) and a total of 28 booster stations are expected 

to be constructed.  

Inline pigging stations (Figure 10) are installed near river crossings to allow for regular cleaning and inspection 

of the pipelines. The pigging stations allow for insertion of probes or cleaning pigs (plugs) in order to perform 

regular maintenance. There are approximately 4 major river crossings but with multiple pipe branches. In total 
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there should be approximately 14 pig launcher/receiver pairs. Pigging stations occupy an area of approximately 

5 m x 5 m (~25 m2) each. 

Low Point Drains (Figure 11) are installed along the pipeline to allow periodic maintenance of the pipeline 

whereby any condensate is able to be removed from the pipeline where the pipeline has a low point (gravity 

collection of condensates). Approximately 240 low point drains will be installed, and each occupies an area of 

~1.5 m2. Low point drains will not be positioned in arable fields or wildlife camps.  

 

Figure 10: View of an existing pigging station constructed as part of Cluster 1.  

 

Figure 11: View of an existing low point drain constructed as part of Cluster 1. 

Raw gas received at the compressor stations will be filtered to remove dust and moisture using a combination 

of a 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 LNG/LHe Plant. The footprint for a compressor station including the 

gas drier station will be approximately 60 m x 60 m (Figure 12 and Figure 17). 
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Figure 12: Example of Compressor Station just recently constructed as part of Cluster 1. 

 COMBINED HELIUM AND LIQUID NATURAL GAS PLANT 

Feed gas from the centralised reciprocating infield compressor stations will be discharged into the combined 

LNG/LHe Plant. The LNG/LHe facility is a modularized facility to convert the Feed Gas into LNG and LHe which 

will be stored onsite before being transported by road tankers to offtake suppliers.  

The Cluster 2 LNG/LHe Plant will be constructed directly adjacent to the Cluster 1 plant which is currently under 

construction on the remaining extent of the farm Mond Van Doornrivier 38. A Major Hazardous Installation 

(MHI) study shall inform the relevant safety measures to be implemented at the facility.  

The LNG/LHe plant comprises of the following process units: 

¶ Gas Treatment and Boosting System; 

¶ Helium Separation Unit; 

¶ Gas Liquefaction System; 

¶ LHe Storage (~2x100 m3);  

¶ LNG Storage (~11x300 m3); and 

¶ LHe and LNG road tanker loading bays. 

The area occupied by the proposed Cluster 2 LNG/LHe plant in the operational phase is ~9 hectares while 

additional areas would be cleared during the construction phase for various contractor laydown areas, offices, 

parking, waste storage, etc. A breakdown of the approximate area to be occupied by the LNG/LHe Plant and 

temporary laydown areas is shown in Table 6 below and an overview provided in Figure 13. 

Table 6: Approximate LNG/LHe Plant and laydown area. 

 Aspect Total Ha Total Ha 

LNG/LHe Plant Cluster 2 (Permanent) ~9.6 ~25.4 
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 Aspect Total Ha Total Ha 

Laydown areas for drilling contractors, gas gathering contractors, plant contractors, 

parking, offices, etc. (Temporary) 

~15.8 

 

Figure 13: Area to be impacted by the LNG/LHe Plant (green filled area) and laydown areas (clear white outline). 

The plant will include a small sewage treatment works as well as stormwater infrastructure to separate clean 

and dirty water. Clean water will be diverted into the environment while dirty water will be diverted into an 

evaporation pond of approximately 1005 m3. Treated effluent from the sewage treatment plant will also be 

directed to the evaporation pond from where water will be pumped into a reverse osmosis plant and then stored 

in the fire water and service water tanks for reuse. The fire water and service water tanks are linked and 

therefore, recirculating to service water tank is taken off for use in the system. The fire water tank is maintained 

at a minimum level to ensure fire water availability. No discharge of polluted water will take place and all waste 

products from the sewage treatment works (sludge) and the reverse osmosis plant will be collected by a 

registered waste contractor for offsite disposal at a suitably licenced facility. 
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Figure 14: Preliminary layout of the Cluster 2 Plant extension to Cluster 1 Plant 
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Figure 15: Typical subterranean precast well chamber layout  
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Figure 16: Typical booster station layout  
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Figure 17: Typical compressor station layout  
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 SURFACE INFRASTRUCTURE 

The proposed Cluster 2 project expansion requires various surface infrastructure as listed below: 

¶ Access roads (temporary / permanent); 

¶ Pipelines and powerlines; 

¶ Coalescer filter or knockout drum at each booster station; 

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

¶ Wellheads; 

¶ Booster pumps (where required); 

¶ Inline booster compressors or infield reciprocating compressors; 

¶ Gas driers; 

¶ Fencing and security (booster stations, compressor stations and LNG/LHe Plant infrastructure); 

¶ Combined helium and LNG plant; 

¶ LNG/LHe storage and dispensing units; 

¶ Chemical storage; 

¶ Temporary hazardous waste storage (including but not limited to waste water recirculation at drill sites 

and waste containing hydrocarbons such as used oil and filters, diesel, lubricants, grease, etc.); 

¶ Temporary general waste storage; 

¶ /ƻƴǘǊŀŎǘƻǊǎΩ ƭŀȅŘƻǿƴ ŀǊŜŀǎ ŀǊƻǳƴŘ ǘƘŜ [bDκ[IŜ tƭŀƴǘ ŀǊŜŀΤ ŀƴŘ 

¶ Permanent offices, storage areas and workshops.  

In broad summary, infrastructure required for the Cluster 2 gas field development is split between:  

a) Gas Gathering Network: infrastructure required for gas extraction and transport at well sites (including 

compressor stations); and  

b) Gas Processing: infrastructure required for gas processing and transport of final product.  

 /hb¢w!/¢hw{Ω [!¸5h²b !wEAS, OFFICES AND ABLUTION FACILITY 

!ǎ ǘƘŜ Ǝŀǎ ƎŀǘƘŜǊƛƴƎ ƴŜǘǿƻǊƪ ƛǎ ǎǇǊŜŀŘ ƻǾŜǊ ŀƴ ŜȄǘŜƴǎƛǾŜ ŀǊŜŀΣ ƛǘ ƛǎ ǇǊƻǇƻǎŜŘ ǘƘŀǘ ǘƘŜ ŎƻƴǘǊŀŎǘƻǊΩǎ ƭŀȅŘƻǿƴ ŀǊŜŀǎ 

and offices will be centrally located adjacent to the LNG/LHe Plant. During peak construction, there will be 

approximately 1000 temporary workers and temporary ablution facilities will be provided. Thereafter 

approximately 55 operational employees will be catered for at the LNG/LHe plant area and ablution facilities 

connected to a sewage treatment works will be provided. The laydown areas, offices and ablutions facility will 

be temporary whereby the offices will serve as the base of operations for coordinating the operation and the 

ablution facilities will serve as a change room and ablution facility for employees while on site. Construction 

materials such as aggregate and concrete will be sourced from licenced suppliers and delivered to site as and 

when required.  

No overnight accommodation of employees (except for security personnel) will be permitted at the Plant and 

other site areas during the construction phase. Normal construction working hours will be limited between ~6 

am and ~6 pm (sunrise to sunset) from Monday to Saturday while the working hours for the commissioning 

phase of the LNG/LHe Plant and compressor stations may extend into the evening periods.  
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 SITE ACCESS CONTROL 

Access to the individual well sites, compressor stations, and combined helium and LNG plant will be controlled 

through a single entrance and exit point at each site. Well sites will be accessed via existing access roads (as far 

as possible) and the plant via the existing security-controlled access road leading off the R30. All booster stations, 

compressor stations, and the combined LNG/LHe plant will be fenced off with 1.8 m high razor diamond mesh 

fencing or an equivalent product. All visitors to the site will be required to sign in at the security check point 

located at the Plant. All employees will be required to retain proof of identification whilst on site and all vehicles 

will be branded for identification purposes.  

The following specific conditions have been put forward for inclusion in the decision to address access control 

and safety while the EMPr contains additional conditions in this regard: 

¶ Farm safety must be a priority and the landowners and Tetra4 must agree on security measures prior 

to construction on their farms.  

¶ Tetra4 must consult with landowners about any new work or potential changes that may take place on 

their properties. 

¶ Protocols on farm access, compensation, communication, and road maintenance must be agreed upon 

and be in place before construction commences. The affected landowners must have input in the 

development of these protocols. 

¶ A grievance mechanism and claims procedure must be in place and shared with all the stakeholders 

before the construction commences. 

¶ Tetra4 must share the works schedule per property prior to commencement of any activity onsite. This 

communication will include details of the respective contractors that are appointed, provide the 

affected landowners with a project schedule for their respective properties and any changes to the 

schedule must be formally communicated in writing to the affected landowners prior to implementing 

such changes. 

 ROADS 

Access to the LNG/LHe Plant will be via the R30, a surfaced two-lane provincial road which links to the R73 and 

the town of Virginia. The access off the R30 is currently being upgraded to ensure safe entry with the installation 

of slip lanes.  

Exploration and production wells will be accessed via existing access roads where possible. Some existing gravel 

roads may require temporary widening or reinforcement for larger construction vehicles such as drill rigs. Where 

there is no existing access to exploration wells, temporary gravel access will be constructed and if required, a 

suitable surface reinforcing will be temporarily installed to prevent damage to the environment (e.g. stone 

compacted layer). Any temporary access roads will be rehabilitated following completion of the construction 

activities requiring those temporary roads. The following serves as a guideline to how private access roads will 

be documented and maintained: 

¶ Prior to the commencement of the construction period, both the landowner and a representative of 

Tetra4 will take video footage and/or photographs of the road condition of the access roads. 

¶ After the construction period an access road inspection by both the landowner and Tetra4 will be 

undertaken. Tetra4 will be obliged to rehabilitate and/or reconstruct the access roads in the same 

condition as reflected in the initial photographs and/or video footage at its costs. 

Production well sites will require permanent light delivery vehicle (LDV) access for security and maintenance 

purposes and where no existing roads occur, permanent single lane access will be constructed. Where existing 

or new access roads traverse drainage lines or streams, culverts will be installed.  
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 POWER SUPPLY 

For the Cluster 2 LNG/LHe Plant, electrical power will be obtained from a new dedicated overhead powerline. A 

new 132 kV dual loop-in-loop-out powerline of approximately 4 km in length to the Theseus-Oryx 132 kV Line 

will be required and will likely be a 247 (double circuit) tower structure (Figure 18). The proposed powerline will 

feed into a new 40 MVA substation at the LNG/LHe Plant. This proposed 132 kV power line will be constructed 

in the powerline corridor shown in Figure 6.  

Important Note: This powerline will be applied for separately (separate Basic Assessment application) as the 

environmental authorisation will be ceded to Eskom on completion of construction. Therefore although the 

power supply is described in this section, this S&EIA application does not include the relevant listed activities 

relating to powerlines nor shall this be assessed in detail within this report.  

 

Figure 18: Typical transmission tower outline drawing. 

The compressor stations will require a medium voltage substation connection from existing Municipal/Eskom 

lines (11 kV /  33 kV switchboard to a 400 V switchboard). The booster stations will require 220 V (low voltage) 

and will be powered by either solar PV, LNG generator or municipal pole mounted transformers. 
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 WATER MANAGEMENT 

Water management for the proposed Cluster 2 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 

formation water. 

 WATER REQUIREMENTS 

Water for construction, drilling, Plant operation, drinking and domestic purposes will be sourced from existing 

municipal supply which is piped into the Cluster 1 plant service water tank. 

 WASTE WATER 

Waste water from the Cluster 2 Project will consist of either condensate (waste water from condensation out of 

the gas) or very rarely, formation water (a natural layer of water inside gas reservoirs). The amount of waste 

water to be produced during the Cluster 2 gas drilling, production and processing activity is as per the schematic 

diagram in Figure 21 below. The condensate and any formation water encountered will be disposed of as per 

the legislative requirements which includes disposal by a licensed contractor at a suitably registered waste 

disposal facility.  

A Storm Water Management Plan (SWMP) for the plant area will be developed which will ensure separation of 

clean and dirty water. Clean water will be diverted back into the environment in a controlled manner to prevent 

scouring, sedimentation or erosion from forming, while dirty water will be collected and stored within an 

evaporation pond for treatment and reuse. Waste water management within the LNG/LHe Plant will include: 

¶ A small sewage water treatment works (SWTW) to pre-treat the site domestic wastewater before it 

enters the main reverse osmosis Water Treatment Works.  

¶ A reverse osmosis water treatment works (RO-WTW) to treat all wastewater at the LNG/Helium Plant 

site with reuse of treated water (no discharge to environment). 

The wastewater from the Plant (rainfall, process water, condensate, formation water, etc) will be stored in an 

evaporation pond (Figure 14) before being treated. Treated water will be stored in the Service/Firewater Tank 

ŦƻǊ ǊŜŎƛǊŎǳƭŀǘƛƻƴ ƛƴ ǘƘŜ Ǉƭŀƴǘ ƻǇŜǊŀǘƛƻƴǎΦ {Ƴŀƭƭ ǾƻƭǳƳŜǎ ƻŦ ōǊƛƴŜ ŦǊƻƳ ǘƘŜ н · ²¢²Ωǎ ǿƛƭƭ ōŜ ŎƻƭƭŜŎǘŜŘ ōȅ a service 

provider for offsite disposal. 

The proposed SWTW can store a maximum of 45 m3 of wastewater (i.e. pre-treated) and a maximum of 36 m3 

of treated water at any one time. The SWTW can treat a maximum of 30 m3 on any given day as per design flow 

with normal operation only 20 m3 per day. A schematic representation of the proposed SWTW is shown in Figure 

19. 

The main RO-WTW will have a 5 m3 feed tank which will be supplied with effluent from an evaporation pond 

(1005 m3). The brine/concentrate tank will be 100 litres while the product tank will be 5m3. Recovered 

effluent/service water will be pumped from the product tank to the Service/Fire water storage tank (clean water 

capacity 1407 m3). The feed tank, product tank and concentrate tank will be JoJo (Roto) tanks. The service/fire 

water tank will be a steel reservoir. A schematic representation of the proposed RO-WTW is shown in Figure 20. 
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Figure 19: Typical schematic of the proposed sewage water treatment works. 

 

Figure 20: Typical schematic of the proposed reverse osmosis treatment works. 
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Figure 21: Water balance showing the potential amount of waste water produced during gas production and processing.
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 WASTE MANAGEMENT 

The design philosophies for waste management are 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. The waste (general and hazardous) generated during construction and 

operations will be addressed as detailed below. 

 GENERAL WASTE 

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

construction/ operation) will be generated by the proposed Cluster 2 Project: 

¶ Domestic solid waste; 

¶ Scrap metal; and 

¶ Construction waste. 

The Cluster 2 Project 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 new landfills will be directly established by the project within the project boundaries.  

 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 skip bins/ 

containers will be placed in an isolated area on a hard, impervious surface. When full, the bins/ 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.  

Drilling waste will consist of wastewater and drilling mud. This waste will be stored in lined sumps adjacent to 

the drill rig and once drilling is completed, the waste will be removed from site and adequately disposed of at 

an appropriately licenced waste disposal facility.  

Condensate (including effluent from the filters and drop out water) removed from gas processing at the various 

stations described previously will also be stored in clearly marked containers (should it not be within DWS 

livestock watering and irrigation standards) for final disposal offsite at a registered hazardous waste disposal 

facility by a licensed contractor. 

Mercury and other trace metals are absorbed by the membranes and guard beds equipped at the plant which 

are designed to last for approximately 10 years before requiring replacement. These membranes and waste 

guard beds will be collected by a licenced contractor for safe disposal at a registered hazardous waste disposal 

site. Records of all final waste disposal certificates will be kept.  

Other liquid waste such as sewage and domestic waste water will be generated and will be treated onsite at the 

plant area in the sewage treatment plant. The effluent from the sewage treatment plant will be directed to the 

evaporation pond from where waste water will be treated in a reverse osmosis treatment system for reuse 

within the plan operations.  

 PROJECT SCHEDULING 

The Cluster 2 project will comprise of two components namely the gas gathering network and the LNG/LHe 

Plant. The full field well development will comprise 3 phases/groups of wells during which exploration and 

drilling will be undertaken. The first phase will target ~15 MMSCFD of gas followed by the second phase of ~30 

MMSCFD and finally the third phase of ~45 MMSCFD. The construction of the gas gathering network (including 

pipelines, booster and compressor stations, etc) will commence in ~May 2023 and be completed by ~October 

2025 or as the production well development progresses. Construction of the LNG/LHe plant and associated 

infrastructure will commence in ~March 2023 and be completed by ~February 2026. The operational (gas 

production) timeframe for the project is approximately 20 years (~2026 to ~ 2046).  
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4.2 LISTED AND SPECIFIED ACTIVITIES TRIGGERED 

The NEMA, NEMWA, NWA and NEMAQA listed activities triggered by the Cluster 2 Gas Production Project are 

presented in Table 7 below. 
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Table 7: Applicable Listed Activities 

Activity No Activity Description Applicability 

NEMA LISTING NOTICE 1 ACTIVITIES 

NEMA GNR 983  
Activity 12 

The development of- 
(i) dams or weirs, where the dam or weir, including infrastructure and water surface 
area, exceeds 100 square metres; or 
(ii) infrastructure or structures with a physical footprint of 100 square metres or 
more; 
where such development occurs- 
(a) within a watercourse; 
(b) in front of a development setback; or 
(c) if no development setback exists, within 32 metres of a watercourse, 
measured from the edge of a watercourse;- 
excluding- 
(aa) the development of infrastructure or structures within existing ports or 
harbours that will not increase the development footprint of the port or harbour; 
(bb) where such development activities are related to the development of a port or 
harbour, in which case activity 26 in Listing Notice 2 of 2014 applies; 
(cc) activities listed in activity 14 in Listing Notice 2 of 2014 or activity 14 in Listing 
Notice 3 of 2014, in which case that activity applies; 
(dd) where such development occurs within an urban area; 
(ee) where such development occurs within existing roads, road reserves or railway 
line reserves; or 
(ff) the development of temporary infrastructure or structures where such 
infrastructure or structures will be removed within 6 weeks of the commencement 
of development and where indigenous vegetation will not be cleared. 

This project comprises linear activities such as 
pipelines (with associated low point drains, pigging, 
booster and compressor stations) and access roads 
which will impact on watercourses or within 32 m of 
a watercourse when in proximity to these areas.  

NEMA GNR 983  
Activity 16 

The development and related operation of facilities for the desalination of water 
with a design capacity to produce more than 100 cubic metres of treated water per 
day. 

The Reverse Osmosis Plant (RO Plant) will remove 
salts from the wastewater in the evaporation pond 
and therefore fulfils the function of άdesalinationέ of 
water. The RO Plant will produce ~100 m3/day of 
treated water which shall be reused within the 
production processes. The treated water will be 
stored in the service/fire water tanks. 
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Activity No Activity Description Applicability 

NEMA GNR 983  
Activity 19 

The infilling or depositing of any material of more than 10 cubic metres into, or the 
dredging, excavation, removal or moving of soil, sand, shells, shell grit, pebbles or 
rock of more than 10 cubic metres from a watercourse; 
but excluding where such infilling, depositing, dredging, excavation, removal or 
moving- 
(a) will occur behind a development setback; 
(b) is for maintenance purposes undertaken in accordance with a maintenance 
management plan; 
(c) falls within the ambit of activity 21 in this Notice, in which case that activity 
applies; 
(d) occurs within existing ports or harbours that will not increase the development 
footprint of the port or harbour; or 
(e) where such development is related to the development of a port or harbour, in 
which case activity 26 in Listing Notice 2 of 2014 applies. 

This project comprises extensive linear activities 
such as pipelines (with associated low point drains, 
pigging, booster and compressor stations) and 
access roads which will require infilling or depositing 
of more than 10 m3 of material to or from a 
watercourse when in proximity to these areas. 

NEMA GNR 983  
Activity 21D 

Any activity including the operation of that activity which requires an amendment 
or variation to a right or permit in terms of section 102 of the Mineral and 
Petroleum Resources Development Act, as well as any other applicable activity 
contained in this Listing Notice or in Listing Notice 3 of 2014, required for such 
amendment. 

In terms of the MPRDA, a Section 102 EMPr 
amendment will be required to include the Cluster 2 
activities and any specific mitigation measures into 
the approved Cluster 1 EMPr.  

NEMA GNR 983  
Activity 24 

The development of a road- 
(i) for which an environmental authorisation was obtained for the route 
determination in terms of activity 5 in Government Notice 387 of 2006 or activity 18 
in Government Notice 545 of 2010; or 
(ii) with a reserve wider than 13,5 meters, or where no reserve exists where the 
road is wider than 8 metres; 
but excluding a road- 
(a) which is identified and included in activity 27 in Listing Notice 2 of 2014; 
(b) where the entire road falls within an urban area; or 
(c) which is 1 kilometre or shorter. 

Approximately 480 km of access roads may be 
required to service the various project infrastructure 
(~300 wells, pipelines, booster and compressor 
stations, etc.) although these roads will not be wider 
than ~2 m and many will only be 2-spoor tracks.  
Following the EIA investigations, this listed activity 
has been confirmed to be not applicable to this 
application. No roads wider than 8 m will be 
constructed and consequently this activity has been 
removed from the revised application form 

(Appendix 9).  

NEMA GNR 983  
Activity 27 

The clearance of an area of 1 hectare or more, but less than 20 hectares of 
indigenous vegetation, except where such clearance of indigenous vegetation is 
required for- 
(i) the undertaking of a linear activity; or 

The LNG/LHe Plant and laydown area will be ~25.4 
ha and the cumulative clearance for wells, 
compressor stations, blower stations, etc are ~100-
150 ha.  
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Activity No Activity Description Applicability 

(ii) maintenance purposes undertaken in accordance with a maintenance 
management plan. 

Pipelines and access roads are linear activities and 
therefore excluded from this listed activity and the 
calculation of vegetation clearance.  

NEMA GNR 983  
Activity 28 

Residential, mixed, retail, commercial, industrial or institutional developments 
where such land was used for agriculture, game farming, equestrian purposes or 
afforestation on or after 01 April 1998 and where such development: 
(i) will occur inside an urban area, where the total land to be developed is bigger 
than 5 hectares; or 
(ii) will occur outside an urban area, where the total land to be developed is bigger 
than 1 hectare; 
excluding where such land has already been developed for residential, mixed, retail, 
commercial, industrial or institutional purposes. 

The LNG/LHe Plant expansion is on land previously 
used for agricultural activities (grazing) and covers 
an area greater than 1 hectare (outside urban area). 

NEMA GNR 983  
Activity 34 

The expansion of existing facilities or infrastructure for any process or activity 
where such expansion will result in the need for a permit or licence or an amended 
permit or licence in terms of national or provincial legislation governing the release 
of emissions, effluent or pollution, excluding- 
(i) where the facility, infrastructure, process or activity is included in the list of 
waste management activities published in terms of section 19 of the National 
Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) in which case 
the National Environmental Management: Waste Act, 2008 applies; 
(ii) the expansion of existing facilities or infrastructure for the treatment of effluent, 
wastewater, polluted water or sewage where the capacity will be increased by less 
than 15 000 cubic metres per day; or 
(iii) the expansion is directly related to aquaculture facilities or infrastructure where 
the wastewater discharge capacity will be increased by 50 cubic meters or less per 
day. 

The relevant AEL application will be submitted for 
the Cluster 2 specific emissions and scheduled 
processes.  

NEMA GNR 983  
Activity 48 

The expansion of- 
(i) infrastructure or structures where the physical footprint is expanded by 100 
square metres or more; or 
(ii) dams or weirs, where the dam or weir, including infrastructure and water 
surface area, is expanded by 100 square metres or more; 
where such expansion occurs- 
(a) within a watercourse; 
(b) in front of a development setback; or 
(c) if no development setback exists, within 32 metres of a watercourse, measured 

The expansion to gas production activities under the 
Production Right from Cluster 1 to Cluster 2 will 
result in infrastructure such as wells, booster 
stations, compressor stations, pipelines, roads etc. 
being located within the regulated area of a 
watercourse. 
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Activity No Activity Description Applicability 

from the edge of a watercourse; 
excluding- 
(aa) the expansion of infrastructure or structures within existing ports or harbours 
that will not increase the development footprint of the port or harbour; 
(bb) where such expansion activities are related to the development of a port or 
harbour, in which case activity 26 in Listing Notice 2 of 2014 applies; 
(cc) activities listed in activity 14 in Listing Notice 2 of 2014 or activity 23 in Listing 
Notice 3 of 2014, in which case that activity applies; 
(dd) where such expansion occurs within an urban area; or 
(ee) where such expansion occurs within existing roads, road reserves or railway 
line reserves. 

NEMA GNR 983  
Activity 51 

The expansion and related operation of facilities for the storage, or storage and 
handling, of a dangerous good, where the capacity of such storage facility will be 
expanded by more than 80 cubic metres. 

Expansion to storage of LNG at the LNG/LHe Plant 
complex from Cluster 1 to Cluster 2 activities. The 
Cluster 2 plant will include 3300 m3 of storage of 
LNG.  
 
Liquid Helium is not a listed dangerous good and 
therefore does not apply to this listed activity.  

NEMA GNR 983  
Activity 56 

The widening of a road by more than 6 metres, or the lengthening of a road by 
more than 1 kilometre- 
(i) where the existing reserve is wider than 13,5 meters; or 
(ii) where no reserve exists, where the existing road is wider than 8 metres; 
excluding where widening or lengthening occur inside urban areas. 

Existing roads may require lengthening by more than 
1km however this is dependent on the location of 
the exploration wells which cannot be specifically 
located at this point.  

NEMA GNR 983  
Activity 59 

The expansion and related operation of facilities or infrastructure for the refining, 
extraction or processing of gas, oil or petroleum products where the installed 
capacity of the facility will be increased by 50 cubic metres or more per day, 
excluding facilities for the refining, extraction or processing of gas from landfill sites. 

The Cluster 2 Gas Production Project will add an 
additional 3300 m3 of LNG and 200 m3 of Helium to 
the Cluster 1 production volumes.  

NEMA GNR 983  
Activity 60 

The expansion and related operation of facilities or infrastructure for the bulk 
transportation of dangerous goods- 
(i) in gas form, outside an industrial complex, by an increased throughput capacity 
of 700 tons or more per day; 
(ii) in liquid form, outside an industrial complex or zone, by an increased throughput 
capacity of 50 cubic metres or more per day; or 
(iii) in solid form, outside an industrial complex or zone, by an increased throughput 
capacity of 50 tons or more per day. 

Cluster 2 will expand upon the existing approved 
Cluster 1 gas production by adding an additional 45 
MMSCFD to the overall gas production under the 
Production Right.  



 

1473  EIA Report  62 

Activity No Activity Description Applicability 

NEMA GNR 983  
Activity 67 

Phased activities for all activities- 
(i) listed in this Notice, which commenced on or after the effective date of this 
Notice or similarly listed in any of the previous NEMA notices, which commenced 
on or after the effective date of such previous NEMA Notices; 
excluding the following activities listed in this Notice- 
17(i)(a-d); 
17(ii)(a-d); 
17(iii)(a-d); 
17(iv)(a-d); 
17(v)(a-d); 
20; 
21; 
...; 
24(i); 
29; 
30; 
31; 
32; 
34; 
54(i)(a-d); 
54(ii)(a-d); 
54(iii)(a-d); 
54(iv)(a-d); 
54(v)(a-d); 
55; 
61; 
64; and 
65; or 
(ii) listed as activities 5, 7, 8(ii), 11, 13, 16, 27(i) or 27(ii) in Listing Notice 2 of 2014 
or similarly listed in any of the previous NEMA notices, which commenced on or 
after the effective date of such previous NEMA Notices; 
where any phase of the activity was below a threshold but where a combination of 
the phases, including expansions or extensions, will exceed a specified threshold. 

The Cluster 2 project (up to 300 production wells, 
pipelines, compressor and booster stations) will be 
constructed in a phased manner which may on their 
own not trigger a listed activity but when combined, 
exceed the threshold for clearance of vegetation.  

NEMA LISTING NOTICE 2 ACTIVITIES 
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Activity No Activity Description Applicability 

NEMA GNR 984  
Activity 4 

The development and related operation of facilities or infrastructure, for the 
storage, or storage and handling of a dangerous good, where such storage occurs in 
containers with a combined capacity of more than 500 cubic metres. 

The LNG/LHe Plant will store 3300 m3 of LNG which 
is classified as a dangerous good. Note that LHe is not 
classified as a dangerous good. 

NEMA GNR 984  
Activity 5 

The development and related operation of facilities or infrastructure for the 
processing of a petroleum resource, including the beneficiation or refining of gas, 
oil or petroleum products with an installed capacity of 50 cubic metres or more per 
day, excluding activities which are included in the list of waste management 
activities published in terms of section 19 of the National Environmental 
Management: Waste Act, 2008 (Act No. 59 of 2008) in which case the National 
Environmental Management: Waste Act, 2008 applies. 

The LNG/LHe Plant will be constructed for Cluster 2 
which serves the purpose of beneficiation/refining 
of gas with an installed capacity of more than 50 
m3/day.  

NEMA GNR 984  
Activity 7 

The development and related operation of facilities or infrastructure for the bulk 
transportation of dangerous goods- 
(i) in gas form, outside an industrial complex, using pipelines, exceeding 1 000 
metres in length, with a throughput capacity of more than 700 tons per day; 
(ii) in liquid form, outside an industrial complex, using pipelines, exceeding 1 000 
metres in length, with a throughput capacity of more than 50 cubic metres per day; 
or 
(iii) in solid form, outside an industrial complex, using funiculars or conveyors with a 
throughput capacity of more than 50 tons per day. 

Cluster 2 will include the development and 
operation of gas pipelines exceeding 1 000 metres in 
length, with a throughput capacity of more than 700 
tons per day.  

NEMA GNR 984  
Activity 15 

The clearance of an area of 20 hectares or more of indigenous vegetation, excluding 
where such clearance of indigenous vegetation is required for- 
(i) the undertaking of a linear activity; or 
(ii) maintenance purposes undertaken in accordance with a maintenance 
management plan. 

The LNG/LHe Plant and laydown area is ~25.4 ha and 
the cumulative clearance for wells, compressor 
stations, blower stations, etc are ~100-150 ha.  
Pipelines are linear activities and therefore excluded 
from this listed activity. 

NEMA LISTING NOTICE 3 ACTIVITIES 

GNR 985 
Activity 4 

The development of a road wider than 4 metres with a reserve less than 13,5 
metres. 
 
b. Free State 
i. Outside urban areas: 
(aa) A protected area identified in terms of NEMPAA, excluding disturbed areas; 
(bb) National Protected Area Expansion Strategy Focus areas; 
(cc) Sensitive areas as identified in an environmental management framework as 
contemplated in chapter 5 of the Act and as adopted by the competent authority; 
(dd) Sites or areas identified in terms of an international convention; 

Approximately 480 km of access roads may be 
required to service the various project infrastructure 
(~300 wells, pipelines, booster and compressor 
stations, etc.) although these roads will not be wider 
than ~2 m and many will only be 2-spoor tracks.  
Following the EIA investigations, this listed activity 
has been confirmed to be not applicable to this 
application. No roads wider than 4 m will be 
constructed in CBA area and consequently this 
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Activity No Activity Description Applicability 

(ee) Critical biodiversity areas as identified in systematic biodiversity plans adopted 
by the competent authority or in bioregional plans; 
(ff) Core areas in biosphere reserves; or 
(gg) Areas within 10 kilometres from national parks or world heritage sites or 5 
kilometres from any other protected area identified in terms of NEMPAA or from 
the core areas of a biosphere reserve, excluding disturbed areas; or 
ii. Inside urban areas: 
(aa) Areas zoned for use as public open space; 
(bb) Areas designated for conservation use in Spatial Development Frameworks 
adopted by the competent authority or zoned for a conservation purpose; or 
(cc) Areas within urban protected areas. 

activity has been removed from the revised 

application form (Appendix 9). 

GNR 985 
Activity 10 

The development and related operation of facilities or infrastructure for the 
storage, or storage and handling of a dangerous good, where such storage occurs in 
containers with a combined capacity of 30 but not exceeding 80 cubic metres. 
 
b. Free State 
i. Outside urban areas: 
(aa) A protected area identified in terms of NEMPAA, excluding conservancies; 
(bb) National Protected Area Expansion Strategy Focus areas; 
(cc) Sensitive areas as identified in an environmental management framework as 
contemplated in chapter 5 of the Act and as adopted by the competent authority; 
(dd) Sites or areas identified in terms of an international convention; 
(ee) Critical biodiversity areas as identified in systematic biodiversity plans adopted 
by the competent authority or in bioregional plans; 
(ff) Core areas in biosphere reserves; 
(gg) Areas within 10 kilometres from national parks or world heritage sites or 5 
kilometres from any other protected area identified in terms of NEMPAA or from 
the core areas of a biosphere reserve; or 
(hh) Areas within a watercourse or wetland; or within 100 metres from the edge of 
a watercourse or wetland; or 
ii. Inside urban areas: 
(aa) Areas zoned for use as public open space; or 
(bb) Areas designated for conservation use in Spatial Development Frameworks 
adopted by the competent authority or zoned for a conservation purpose. 

The Cluster 2 LNG/LHe Plant will store ~3300 m3 of 
LNG which is defined as a dangerous good and the 
facility is located in an ESA defined area.  
 



 

1473  EIA Report  65 

Activity No Activity Description Applicability 

GNR 985 
Activity 12 

The clearance of an area of 300 square metres or more of indigenous vegetation 
except where such clearance of indigenous vegetation is required for maintenance 
purposes undertaken in accordance with a maintenance management plan. 
 
b. Free State 
i. Within any critically endangered or endangered ecosystem listed in terms of 
section 52 of the NEMBA or prior to the publication of such a list, within an area 
that has been identified as critically endangered in the National Spatial Biodiversity 
Assessment 2004; 
ii. Within critical biodiversity areas identified in bioregional plans; 
iii. On land, where, at the time of the coming into effect of this Notice or thereafter 
such land was zoned open space, conservation or had an equivalent zoning; or 
iv. Areas within a watercourse or wetland; or within 100 metres from the edge of a 
watercourse or wetland 

Sections of the project footprint (pipelines, wells, 
booster stations and/or compressor stations fall 
within CBA areas and watercourses where more 
than 300 m2 will be cleared of vegetation. 
 

GNR 985 
Activity 14 

The development of- 
(i) dams or weirs, where the dam or weir, including infrastructure and water surface 
area exceeds 10 square metres; or 
(ii) infrastructure or structures with a physical footprint of 10 square metres or 
more; 
where such development occurs- 
(a) within a watercourse; 
(b) in front of a development setback; or 
(c) if no development setback has been adopted, within 32 metres of a 
watercourse, measured from the edge of a watercourse; 
excluding the development of infrastructure or structures within existing ports or 
harbours that will not increase the development footprint of the port or harbour. 
 
 Free State 
i. Outside urban areas: 
(aa) A protected area identified in terms of NEMPAA, excluding conservancies; 
(bb) National Protected Area Expansion Strategy Focus areas; 
(cc) World Heritage Sites; 
(dd) Sensitive areas as identified in an environmental management framework as 
contemplated in chapter 5 of the Act and as adopted by the competent authority; 
(ee) Sites or areas identified in terms of an international convention; 

Sections of the project footprint (pipelines, wells, 
booster stations and/or compressor stations fall 
within CBA areas and watercourses and 
infrastructure in these areas will exceed the 10 m2 
threshold. 
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Activity No Activity Description Applicability 

(ff) Critical biodiversity areas or ecosystem service areas as identified in systematic 
biodiversity plans adopted by the competent authority or in bioregional plans; 
(gg) Core areas in biosphere reserves; or 
(hh) Areas within 10 kilometres from national parks or world heritage sites or 5 
kilometres from any other protected area identified in terms of NEMPAA or from 
the core area of a biosphere reserve; or 
ii. Inside urban areas: 
(aa) Areas zoned for use as public open space; or 
(bb) Areas designated for conservation use in Spatial Development Frameworks 
adopted by the competent authority, zoned for a conservation purpose. 

GNR 985 
Activity 18 

The widening of a road by more than 4 metres, or the lengthening of a road by 
more than 1 kilometre. 
 
b. Free State 
i. Outside urban areas: 
(aa) A protected area identified in terms of NEMPAA, excluding conservancies; 
(bb) National Protected Area Expansion Strategy Focus areas; 
(cc) Sensitive areas as identified in an environmental management framework as 
contemplated in chapter 5 of the Act and as adopted by the competent authority; 
(dd) Sites or areas identified in terms of an international convention; 
(ee) Critical biodiversity areas as identified in systematic biodiversity plans adopted 
by the competent authority or in bioregional plans; 
(ff) Core areas in biosphere reserves; 
(gg) Areas within 10 kilometres from national parks or world heritage sites or 5 
kilometres from any other protected area identified in terms of NEMPAA or from 
the core area of a biosphere reserve; or 
(hh) Areas within a watercourse or wetland; or within 100 metres from the edge of 
a watercourse or wetland; or 
ii. Inside urban areas: 
(aa) Areas zoned for use as public open space; or 
(bb) Areas designated for conservation use in Spatial Development Frameworks 
adopted by the competent authority or zoned for a conservation purpose. 

There are CBA areas overlapping with certain well 
and pipeline transects, and existing roads may 
require lengthening by more than 1 km however this 
is dependent on the location of the exploration wells 
which cannot be specifically located at this point.  
 

GNR 985 
Activity 22 

The expansion and related operation of facilities or infrastructure for the storage, or 
storage and handling of a dangerous good, where such storage facilities or 

The Cluster 2 LNG/LHe Plant will store ~3300 m3 of 
LNG which is defined as a dangerous good and the 
facility is located in an ESA defined area.  
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Activity No Activity Description Applicability 

infrastructure will be expanded by 30 cubic metres or more but no more than 80 
cubic metres. 
 
b. Free State 
i. Outside urban areas: 
(aa) A protected area identified in terms of NEMPAA, excluding conservancies; 
(bb) National Protected Area Expansion Strategy Focus areas; 
(cc) Sensitive areas as identified in an environmental management framework as 
contemplated in chapter 5 of the Act and as adopted by the competent authority; 
(dd) Sites or areas identified in terms of an international convention; 
(ee) Critical biodiversity areas as identified in systematic biodiversity plans adopted 
by the competent authority or in bioregional plans; 
(ff) Core areas in biosphere reserves; 
(gg) Areas within 10 kilometres from national parks or world heritage sites or 5 
kilometres from any other protected area identified in terms of NEMPAA or from 
the core area of a biosphere reserve; or 
(hh) Areas within a watercourse or wetland; or within 100 metres from the edge of 
a watercourse or wetland; or 
ii. Inside urban areas: 
(aa) Areas zoned for use as public open space; 
(bb) Areas designated for conservation use in Spatial Development Frameworks 
adopted by the competent authority or zoned for a conservation purpose; or 
(cc) Areas on the watercourse side of the development setback line or within 100 
metres from the edge of a watercourse where no such setback line has been 
determined. 

 

GNR 985 
Activity 23 

The expansion of- 
(i) dams or weirs where the dam or weir is expanded by 10 square metres or more; 
or 
(ii) infrastructure or structures where the physical footprint is expanded by 10 
square metres or more; 
where such expansion occurs- 
(a) within a watercourse; 
(b) in front of a development setback adopted in the prescribed manner; or 
(c) if no development setback has been adopted, within 32 metres of a 
watercourse, measured from the edge of a watercourse; 

Expansion of the gas production pipeline network for 
Cluster 2 will result in some sections of the pipeline 
being located within CBA areas and watercourses 
and will exceed the 10 m2 threshold.  
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Activity No Activity Description Applicability 

excluding the expansion of infrastructure or structures within existing ports or 
harbours that will not increase the development footprint of the port or harbour. 
 
b. Free State 
i. Outside urban areas: 
(aa) A protected area identified in terms of NEMPAA, excluding conservancies; 
(bb) National Protected Area Expansion Strategy Focus areas; 
(cc) Sensitive areas as identified in an environmental management framework as 
contemplated in chapter 5 of the Act and as adopted by the competent authority; 
(dd) Sites or areas identified in terms of an international convention; 
(ee) Critical biodiversity areas as identified in systematic biodiversity plans adopted 
by the competent authority or in bioregional plans; 
(ff) Core areas in biosphere reserves; or 
(gg) Areas within 10 kilometres from national parks or world heritage sites or 5 
kilometres from any other protected area identified in terms of NEMPAA or from 
the core area of a biosphere reserve; or 
ii. Inside urban areas: 
(aa) Areas zoned for use as public open space; or 
(bb) Areas designated for conservation use in Spatial Development Frameworks 
adopted by the competent authority or zoned for a conservation purpose. 

NEMWA LISTED ACTIVITIES 

NEMWA Category A1 The storage of general waste in lagoons. Drilling waste (drill mud) will be stored in lagoons at 
each of the exploration drill sites. Although previous 
samples of drill mud were classified as hazardous 
waste, there remains the possibility that certain 
exploration wells will be drilled through rock strata 
that does not result in a hazardous classification. 
Therefore this activity is applied for.  

NEMWA Category A6 The treatment of general waste using any form of treatment at a facility that has 
the capacity to process in excess of 10 tons but less than 100 tons per day 
calculated as a monthly average, excluding the treatment of organic waste using 
composting and any other organic waste treatment. 

Drilling waste (drill mud) will be stored in lagoons 
and the liquid fraction (water) removed from the 
solid fraction (drill cuttings or mud) which 
ŎƻƴǎǘƛǘǳǘŜǎ άǘǊŜŀǘƳŜƴǘέΦ !ƭǘƘƻǳƎƘ ǇǊŜǾƛƻǳǎ ǎŀƳǇƭŜǎ 
of drill mud were classified as hazardous waste, 
there remains the possibility that certain exploration 
wells will be drilled through rock strata that does not 
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Activity No Activity Description Applicability 

result in a hazardous classification. Therefore this 
activity is applied for. 

NEMWA Category A7 The treatment of hazardous waste using any form of treatment at a facility that has 
the capacity to process in excess of 500kg but less than 1 ton per day calculated as a 
monthly average, excluding the treatment of effluent, wastewater, sewage or 
organic waste using composting or any other organic waste treatment. 

Drilling waste (drill mud) will be stored in lagoons 
and the liquid fraction (water) removed from the 
solid fraction (drill cuttings or mud) which 
ŎƻƴǎǘƛǘǳǘŜǎ άǘǊŜŀǘƳŜƴǘέΦ tǊŜǾƛƻǳǎ ǎŀƳǇƭŜǎ ƻŦ ŘǊƛƭƭ 
cuttings (drill mud) were classified as hazardous and 
therefore it can be expected that this may represent 
a similar situation for the new exploration wells 
(albeit this may not apply in all exploration wells).  

NEMWA Category A12 The construction of a facility for a waste management activity listed in Category A 
of this Schedule (not in isolation to associated waste management activity). 

The construction of lagoons for the storage of drilling 
muds. 

NEMWA Category A13 The expansion of a waste management activity listed in Category A or B of this 
Schedule which does not trigger an additional waste management activity in terms 
of this Schedule. 

The Cluster 2 Plant and laydown areas will be located 
directly adjacent to the Cluster 1 plant and will share 
waste management facilities which will require 
expansion to the storage areas for general and 
hazardous waste.  

NEMWA Category A14 The decommissioning of a facility for a waste management activity listed in 
Category A or B of this Schedule. 

On completion of exploration drilling at each drill 
site, the lagoons will be decommissioned and 
rehabilitated.  

NEMWA Category B1 The storage of hazardous waste in lagoons excluding storage of effluent, 
wastewater or sewage. 

Drilling mud will be stored in lagoons at each 
exploration well and this drill waste falls within the 
hazardous class of wastes due to the chemical 
properties of the underlying rock strata.  

NEMWA Category B10 The construction of a facility for a waste management activity listed in Category B of 
this Schedule (not in isolation to associated waste management activity). 

The construction of lagoons for the storage of drilling 
muds. 

NEMWA Category B11 The establishment or reclamation of a residue stockpile or residue deposit resulting 
from activities which require a mining right, exploration right or production right in 
terms of the Mineral and Petroleum Resources Development Act, 2002 (Act No. 28 
of 2002). 

Drilling mud is classified as a residue deposit or 
residue stockpile in terms of the NEMWA. This 
activity will therefore be triggered. 

NEMWA Category C1 The storage of general waste at a facility that has the capacity to store in excess of 
100m3 of general waste at any one time, excluding the storage of waste in lagoons 
or temporary storage of such waste. 

During construction, general waste will be stored by 
various contractors in the laydown area/camp and 
will store more than 100 m3 when combined.  
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Activity No Activity Description Applicability 

Note: This NEMWA trigger does not require a waste 
management licence but rather requires registration 
and compliance with the Norms and Standards.  

NEMWA Category C2 The storage of hazardous waste at a facility that has the capacity to store in excess 
of 80m3 of hazardous waste at any one time, excluding the storage of hazardous 
waste in lagoons or temporary storage of such waste. 

During construction, hazardous waste will be stored 
by various contractors in the laydown area/camp 
and will store more than 80 m3 when combined.  
 
Note: This NEMWA trigger does not require a waste 
management licence but rather requires registration 
and compliance with the Norms and Standards. 

NEMWA Category C6 The sorting, shredding, grinding, crushing, screening or baling of general waste at a 
waste facility that has an operational area that is 1000m2 and more. 

The waste storage and separation area during 
construction will be greater than 1000 m2 (33 m X 33 
m).  
 
Note: This NEMWA trigger does not require a waste 
management licence but rather requires registration 
and compliance with the Norms and Standards. 

NWA Section 21 Activities 

NWA 
Section 21 (c&i) 

impeding or diverting the flow of water in a watercourse and/or altering the bed, 
banks, course or characteristics of a watercourse. 

Pipelines and associated infrastructure (due to their 
linear nature) will be constructed within the 
regulated area of a watercourse. An amendment to 
the existing Cluster 1 WUL will be undertaken to 
include the relevant Cluster 2 water uses. 

NWA 
Section 21 (g) 

Disposing of waste in a manner which may detrimentally impact on a water 
resource. 

A general authorisation (GA) will be registered for 
the evaporation pond as the volumes of this pond 
fall within the ambit of a GA. A similar GA 
registration has already been obtained for the 
Cluster 1 evaporation pond at the LNG/LHe Plant. 

NEMAQA Scheduled Activities 

NEMAQA Sub-category 2.4 Storage and Handling of Petroleum Products The relevant AEL application will be submitted for 
the Cluster 2 scheduled processes under the 
NEMAQA.  
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5 POLICY AND LEGISLATIVE CONTEXT 

This section provides an overview of the governing legislation identified which may relate to the proposed 

project. The primary legal requirement for this project stems from the need for an EA to be granted by the 

competent authority, which is the DMRE (PASA being the delegated authority), in accordance with the 

requirements of both the NEMA and MPRDA. In addition, there are numerous other pieces of legislation 

governed by many acts, regulations, standards, guidelines and treaties on an international, national, provincial 

and local level, which should be considered in order to assess the potential applicability of these for the proposed 

activity. The key legislation applicable to this project is discussed in the subsections below.  

5.1 CONSTITUTION OF THE REPUBLIC OF SOUTH AFRICA 

The constitution of any country is the supreme law of that country. The Bill of Rights in chapter 2 section 24 of 

the Constitution of South Africa Act (Act No. 108 of 1996) makes provisions for environmental issues and 

declares that: ά9ǾŜǊȅƻƴŜ Ƙŀǎ ǘƘŜ ǊƛƎƘt - 

a) to an environment that is not harmful to their health or well-being; and 

b) to have the environment protected, for the benefit of present and future generations, through 
reasonable legislative and other measures that: 

i. prevent pollution and ecological degradation; 

ii. promote conservation; and 

iii. secure ecologically sustainable development and use of natural resources while promoting 
ƧǳǎǘƛŦƛŀōƭŜ ŜŎƻƴƻƳƛŎ ŀƴŘ ǎƻŎƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘέ 

The EIA and associated impact mitigation actions are conducted to fulfil the requirement of the Bill of Rights. 

5.2 THE MINERAL AND PETROLEUM RESOURCES DEVELOPMENT ACT (MPRDA) 

¢ƘŜ atw5! ŀƛƳǎ ǘƻ ƳŀƪŜ ǇǊƻǾƛǎƛƻƴ ŦƻǊ ŜǉǳƛǘŀōƭŜ ŀŎŎŜǎǎ ǘƻ ŀƴŘ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ ƳƛƴŜǊŀƭ 

and petroleum resources. The MPRDA outlines the procedural requirements that need to be met to acquire 

mineral and petroleum rights in South Africa. 

In terms of Section 83 of the MPRDA, a Production Right must be issued prior to the commencement of any gas 

production activities. However, several amendments have been made to the MPRDA. These include, but are not 

limited to, the amendment of Section 102, concerning amendment of rights, permits, programmes and plans, to 

requiring the written permission of the Minister for any amendment or alteration; and the Section 5A(c) 

requirement that landowners or land occupiers receive twenty-one όнмύ ŘŀȅǎΩ ǿǊƛǘǘŜƴ ƴƻǘƛŎŜ ǇǊƛƻǊ ǘƻ ŀƴȅ 

activities taking place on their properties. One of the most important amendments requires all mining and 

production related activities to follow the full NEMA process as per the EIA Regulations which came into effect 

on 4 December 2014 for any new applications. A Production Right is subject to prescribed terms and conditions 

and is valid for the period specified in the right, which periods, each of which may not exceed 30 years, and 

becomes effective on the effective date. 

In support of the integrated EA&WML application, the applicant is required to conduct an EIA process comprising 

of the preparation of environmental Scoping and EIA Reports, an EMPr, as well as Interested and Affected Party 

(I&AP) consultations, all of which must be submitted to the PASA for adjudication. This report has been compiled 

in accordance with Section 23 and Appendix 3 of the EIA Regulations (2014, as amended) in order to satisfy the 

criteria for an Environmental Impact Assessment (EIA) Report. 

5.3 THE NATIONAL ENVIRONMENTAL MANAGEMENT ACT (NEMA) 

The main aim of the National Environmental Management Act, 1998 (Act 107 of 1998 ς NEMA) is to provide for 

co-operative governance by establishing decision-making principles on matters affecting the environment. In 

terms of the NEMA EIA Regulations, the applicant is required to appoint an EAP to undertake the EIA process, 

as well as conduct the public participation process toǿŀǊŘǎ ŀƴ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻǊ 9!Φ Lƴ {ƻǳǘƘ !ŦǊƛŎŀΣ 9L!Ωǎ ōŜŎŀƳŜ 
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a legal requirement in 1997 with the promulgation of regulations under the Environment Conservation Act (ECA). 

Subsequently, NEMA was passed in 1998. Section 24(2) of NEMA empowers the Minister and any MEC, with the 

concurrence of the Minister, to identify activities which must be considered, investigated, assessed and reported 

on to the competent authority responsible for granting the relevant EA. On 21 April 2006, the Minister of 

Environmental Affairs and Tourism (now Department of Forestry, Fisheries and the Environment ς DFFE) 

promulgated regulations in terms of Chapter 5 of the NEMA. These regulations, in terms of the NEMA, were 

amended a number of times between 2010 and 2022. The NEMA EIA Regulations, 2014, as amended, are 

applicable to this project. Exploration and Production activities officially became governable under the NEMA 

EIA Regulations in December 2014 with the competent authority identified as the DMRE. 

The objective of the EIA Regulations is to establish the procedures that must be followed in the consideration, 

investigation, assessment and reporting of the listed activities that are triggered by the proposed project. The 

purpose of these procedures is to provide the competent authority with adequate information to make informed 

decisions which ensure that activities which may impact negatively on the environment to an unacceptable 

degree are not authorised, and that activities which are authorised are undertaken in such a manner that the 

environmental impacts are managed to acceptable levels. 

In accordance with the provisions of Sections 24(5) and Section 44 of the NEMA the Minister has published 

wŜƎǳƭŀǘƛƻƴǎ όDb wΦ фунύ ǇŜǊǘŀƛƴƛƴƎ ǘƻ ǘƘŜ ǊŜǉǳƛǊŜŘ ǇǊƻŎŜǎǎ ŦƻǊ ŎƻƴŘǳŎǘƛƴƎ 9L!Ωǎ ƛƴ ƻǊŘŜǊ to apply for, and be 

considered for, the issuing of an EA. These EIA Regulations provide a detailed description of the EIA process to 

be followed when applying for EA for any listed activity.  

An environmental Scoping and Impact Assessment process is reserved for activities which have the potential to 

result in significant impacts which are complex to assess. Scoping and Impact Assessment studies accordingly 

provide a mechanism for the comprehensive assessment of activities that are likely to have more significant 

environmental impacts. Figure 22 below provides a graphic representation of all the components of a full EIA 

process. The listed activities the proposed project triggers and consequently requires authorisation prior to 

commencement are detailed in Section 0 (Table 7). 
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Figure 22: EIA process diagram. 

5.4 THE NATIONAL WATER ACT (NWA) 

The National Water Act, 1998 (Act 36 of 1998 ς NWA) makes provision for two types of applications for water 

use licences, namely individual applications and compulsory applications. The NWA also provides that the 

responsible authority may require an assessment by the applicant of the likely effect of the proposed licence on 

the resource quality, and that such assessment be subject to the NEMA EIA Regulations. A person may use water 

if the use is ς  
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¶ Permissible as a continuation of an existing lawful water use (ELWU); 

¶ Permissible in terms of a general authorisation (GA); 

¶ Permissible under Schedule 1; or 

¶ Authorised by a licence. 

These water use processes are described in Figure 23. 

 

Figure 23: Authorisation processes for new water uses 

The NWA defines 11 water uses in Section 21 of the Act. A water use may only be undertaken if authorised by 

the Department of Human Settlements Water and Sanitation (DHSWS). The water uses for which an 

authorisation or licence can be issued include: 

a) Taking water from a water resource; 

b) Storing water; 

c) Impeding or diverting the flow of water in a watercourse; 

d) Engaging in a stream flow reduction activity contemplated in section 36; 

e) Engaging in a controlled activity identified as such in section 37(1) or declared under section 38(1); 

f) Discharging waste or water containing waste into a water resource through a pipe, canal, sewer, sea 

outfall or other conduits; 

g) Disposing of waste in a manner which may detrimentally impact on a water resource; 

h) Disposing in any manner of water which contains waste from, or which has been heated in, any 

industrial or power generation process; 

i) Altering the bed, banks, course or characteristics of a watercourse; 

j) Removing, discharging or disposing of water found underground if it is necessary for the efficient 

continuation of an activity or for the safety of people; and 

k) Using water for recreational purposes. 

The proposed Cluster 2 Gas Production Project includes extensive linear infrastructure which will impact on 

water resources in certain areas. The main water use that will be applicable is the Section 21 (c&i) uses for 
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activities within proximity (or within) the regulated area of a watercourse. A watercourse is defined in terms of 

the Act as follows: 

a) a river or spring; 

b) a natural channel in which water flows regularly or intermittently; 

c) a wetland, lake or dam into which, or from which, water flows; and 

d) any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse, 

and a reference to a watercourse includes, where relevant, its bed and banks; 

The regulated area of a watercourse for section 21(c) or (i) of the Act water uses is similarly defined in terms of 

the Act as follows: 

a) The outer edge of the 1 in 100-year flood line and/or delineated riparian habitat, whichever is the 

greatest distance, measured from the middle of the watercourse of a river, spring, natural channel, lake 

or dam; 

b) In the absence of a determined 1 in 100-year flood line or riparian area the area within 100m from the 

edge of a watercourse where the edge of the watercourse is the first identifiable annual bank fill flood 

bench (subject to compliance to section 144 of the Act); or 

c) A 500 m radius from the delineated boundary (extent) of any wetland or pan. 

As part of this EIA process, specialist input was obtained to delineate the watercourses as well as the 1 in 100-

year floodlines and based on this input, the relevant water uses have been identified and are currently being 

applied for. The required water use licencing process is running concurrently with the EIA process.  

 CATCHMENT MANAGEMENT STRATEGIES 

South Africa is divided into nineteen Water Management Areas (WMAs). The delegation of water resource 

management from central government to catchment level is achieved by establishing Catchment Management 

Agencies (CMAs) at WMA level. Each CMA progressively develops a Catchment Management Strategy (CMS) for 

the protection, use, development, conservation, management and control of water resources within its WMA. 

This is to ensure that on a regional scale, water is protected, used, developed, conserved, managed and 

controlled in a sustainable and equitable manner for the benefit of all persons. The main instrument that guides 

and governs the activities of a WMA is the Catchment Management Strategy (CMS) which, while conforming to 

relevant legislation and national strategies, provides detailed arrangements for the protection, use, 

development, conservation, management and control of the region's water resources. According to the DHSWS 

water management areas delineations, the Cluster 2 Gas Production Project is situated in primary catchment (C) 

of the Vaal River drainage system which covers a total area of approximately 246 674.5 km2. The resource 

management falls under the Vaal Water Management Area (WMA5) which spans portions of the North West 

Province, northern Free State as well northern sections of the Northern Cape. The application area is situated 

within quaternary catchments C42K (nett surface area of 668.0 km2) and C42L (nett surface area of 510.8 km2), 

falls within hydrological zone E and has an estimated mean annual runoff (MAR) of between 10.0 to 13.0 mcm 

(million cubic metres) (WR 2012). 

5.5 THE NATIONAL ENVIRONMENTAL MANAGEMENT WASTE ACT (NEMWA) 

On 2 June 2014, the National Environmental Management: Waste Amendment Act came into force. Waste is 

accordingly no longer governed by the MPRDA but is subject to all the provisions of the National Environmental 

Management: Waste Act, 2008 (NEMWA). 

Section 16 of the NEMWA must also be considered which states as follows: 

1. A holder of waste ƳǳǎǘΣ ǿƛǘƘƛƴ ǘƘŜ ƘƻƭŘŜǊΩǎ ǇƻǿŜǊΣ ǘŀƪŜ ŀƭƭ ǊŜŀǎƻƴŀōƭŜ ƳŜŀǎǳǊŜǎ ǘƻ-  

a) άAvoid the generation of waste and where such generation cannot be avoided, to minimise the 

toxicity and amounts of waste that are generated;  
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b) Reduce, re-use, recycle and recover waste;  

c) Where waste must be disposed of, ensure that the waste is treated and disposed of in an 

environmentally sound manner;  

d) Manage the waste in such a manner that it does not endanger health or the environment or 

cause a nuisance through noise, odour, or visual impacts;  

e) Prevent any employee or any person under his or her supervision from contravening the Act; 

and 

f) Prevent the waste from being used for unauthorised purposes.έ  

These general principles of responsible waste management will be incorporated into the requirements in the 

EMPr to be implemented for this project. Waste can be defined as either hazardous or general in accordance 

ǿƛǘƘ {ŎƘŜŘǳƭŜ о ƻŦ ǘƘŜ b9a²! όнлмпύ ŀǎ ŀƳŜƴŘŜŘΦ ά{ŎƘŜŘǳƭŜ оΥ 5ŜŦƛƴŜŘ ²ŀǎǘŜǎέ Ƙŀǎ ōŜŜƴ ōǊƻƪŜƴ Řƻǿƴ ƛƴǘƻ 

two categories ς Category A being hazardous waste; and Category B being general waste. 

In order to attempt to understand the implications of these waste groups, it is important to ensure that the 

definitions of all the relevant terminologies are defined: 

¶ IŀȊŀǊŘƻǳǎ ǿŀǎǘŜΥ ƳŜŀƴǎ άany waste that contains organic or inorganic elements or compounds that 

may, owning to the inherent physical, chemical or toxicological characteristic of that waste, have a 

detrimental impact on health and the environment and includes hazardous substances, materials or 

objects within business waste, residue deposits and residue stockpilesΦέ 

¶ wŜǎƛŘǳŜ ŘŜǇƻǎƛǘǎΥ ƳŜŀƴǎ άany residue stockpile remaining at the termination, cancellation or expiry of 

a prospecting right, mining right, mining permit, exploration right or production rightΦέ 

¶ wŜǎƛŘǳŜ ǎǘƻŎƪǇƛƭŜΥ ƳŜŀƴǎ άany debris, discard, tailings, slimes, screening, slurry, waste rock, foundry 

sand, mineral processing plant waste, ash or any other product derived from or incidental to a mining 

operation and which is stockpiled, stored or accumulated within the mining area for potential re-use, or 

which is disposed of, by the holder of a mining right, mining permit or, production right or an old order 

right, including historic mines and dumps created before the implementation of this ActΦέ 

¶ DŜƴŜǊŀƭ ǿŀǎǘŜΥ ƳŜŀƴǎ άwaste that does not pose an immediate hazard or threat to health or to the 

environment and includes ς domestic waste; building and demolition waste; business waste; inert 

waste; or any waste classified as non-hazardous waste in terms of the regulations made under Section 

69Φέ 

Furthermore, the NEMWA provides for specific waste management measures to be implemented, as well as 

providing for the licensing and control of waste management activities. The Cluster 2 Gas Production Project 

triggers waste management activities in terms of Category A as well as Category B of GN 921, the latter of which 

ǎǘŀǘŜǎ ǘƘŀǘ άa person who wishes to commence, undertake or conduct an activity listed under this Category, must 

conduct an environmental impact assessment process, as stipulated in the environmental impact assessment 

regulations made under section 24(5) of the National Environmental Management Act, 1998 (Act No. 107 of 

1998) as part of a waste management licence applicationΦέ 

The listed waste activities that are triggered by the project, and which form the basis of this integrated waste 

management licence application, are presented in Section 0 (Table 7).  

The Waste Classification and Management Regulations (GNR 634) pertain to waste classification and 

management, including the management and control of residue stockpiles and residue deposits from a 

prospecting, mining, exploration or production operation which is relevant to the proposed project. The purpose 

of these Regulations is to ς  

¶ Regulate the classification and management of waste in a manner which supports and implements the 

provisions of the Act; 
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¶ Establish a mechanism and procedure for the listing of waste management activities that do not require 

a Waste Management Licence; 

¶ Prescribe requirements for the disposal of waste to landfill; 

¶ Prescribe requirements and timeframes for the management of certain wastes; and 

¶ Prescribe general duties of waste generators, transporters and managers. 

Waste classification, as presented in Chapter 4 of these regulations, entails the following: 

¶ Wastes listed in Annexure 1 of these Regulations do not require classification in terms of SANS 10234; 

¶ Subject to sub regulation (1), all waste generators must ensure that the waste they generate is classified 

in accordance with SANS 10234 within one hundred and eighty (180) days of generation; 

¶ Waste must be kept separate for the purposes of classification in terms of sub regulation (2), and must 

not be mixed prior to classification; 

¶ Waste-must be re-classified in terms of sub regulation (2) every five (5) years, or within 30 days of 

modification to the process or activity that generated the waste, changes in raw materials or other 

inputs, or any other variation of relevant factors; 

¶ Waste that has been subjected to any form of treatment must be re-classified in terms of sub regulation 

(2), including any waste from the treatment process; and 

¶ If the Minister reasonably believes that a waste has not been classified correctly in terms of sub 

regulation (2), he or she may require the waste generator to have the classification peer reviewed to 

confirm the classification. 

Furthermore, Chapter 8 of the Regulations stipulates that unless otherwise directed by the Minister to ensure a 

better environmental outcome, or in response to an emergency so as to protect human health, property or the 

environment ς  

¶ Waste generators must ensure that their waste is assessed in accordance with the Norms and Standards 

for Assessment of Waste for Landfill Disposal set in terms of section 7(1) of the Act prior to the disposal 

of the waste to landfill; 

¶ Waste generators must ensure that the disposal of their waste to landfill is done in accordance with 

the Norms and Standards for Disposal of Waste to Landfill set in terms of section 7(1) of the Act; and 

¶ Waste managers disposing of waste to landfill must only do so in accordance with the Norms and 

Standards for Disposal of Waste to Landfill set in terms of section 7 (1) of the Act. 

Tetra4 has recently undertaken a waste classification study of the drill waste to in order to determine the waste 

class (general or hazardous). The reason for this study was to confirm if the current practice for Cluster 1 

exploration drilling whereby all drill waste is being disposed of as hazardous waste to Holfontein Waste Disposal 

Facility is justifiable or if only a particular fraction of the waste would be hazardous. Samples were taken from 

various depths during the drilling operation to determine if one of more of the lithologies (rock layers) contained 

hazardous levels of relevant elements. Ironically, all lithologies being drilled through resulted in a type 3 

hazardous waste rating. As such, the storage and disposal of the drill waste must be handled accordingly and 

therefore the relevant waste listed activities for storage are being applied for as part of this application. As there 

are no suitably licenced waste disposal facilities near to the application area, this waste will continue to be 

disposed of at Holfontein Waste Disposal Facility until (and if) such time as another facility is identified.  
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5.6 THE NATIONAL ENVIRONMENTAL MANAGEMENT AIR QUALITY ACT 

(NEMAQA) 

The National Environmental Management: Air Quality Act (Act No. 39 of 2004 as amended ς NEMAQA) is the 

main legislative tool for the management of air pollution and related activities. The Object of the Act is:  

¶ To protect the environment by providing reasonable measures for ς  

i. the protection and enhancement of the quality of air in the republic;  

ii. the prevention of air pollution and ecological degradation; and  

iii. securing ecologically sustainable development while promoting justifiable economic and social 

development; and 

¶ Generally, to give effect to Section 24(b) of the constitution in order to enhance the quality of ambient 

air for the sake of securing an environment that is not harmful to the health and well-being of people. 

The NEMAQA mandates the Minister of Environment to publish a list of activities which result in atmospheric 

emissions and consequently cause significant detrimental effects on the environment, human health and social 

welfare. All scheduled processes as previously stipulated under the Air Pollution Prevention Act (APPA) are 

included as listed activities with additional activities being added to the list. The updated Listed Activities and 

Minimum National Emission Standards were published on the 22nd November 2013 (Government Gazette No. 

37054). 

According to the NEMAQA, air quality management control and enforcement is in the hands of local government 

with District and Metropolitan Municipalities as the licensing authorities. Provincial government is primarily 

responsible for ambient monitoring and ensuring municipalities fulfil their legal obligations, with national 

government primarily as policy maker and co-ordinator. Each sphere of government must appoint an Air Quality 

Officer responsible for co-ordinating matters pertaining to air quality management. Given that air quality 

management under the old Act was the sole responsibility of national government, local authorities have in the 

past only been responsible for smoke and vehicle tailpipe emission control. 

The National Pollution Prevention Plans Regulations were published in March 2014 (Government Gazette 37421) 

and tie in with the National Greenhouse Gas (GHG) Emission Reporting Regulations which took effect on 3 April 

2017. In summary, the Regulations aim to prescribe the requirements that pollution prevention plans of 

greenhouse gases declared as priority air pollutants, need to comply with in terms of the NEMAQA. The 

Regulations specify who needs to comply, and by when, as well as prescribing the content requirements. Tetra4 

has an obligation to report on the GHG emissions under these Regulations. There is also a requirement to 

account for the amount of pollutants discharged into the atmosphere (total emissions for one or more specific 

GHG pollutants) by 31 March each year. 

As part of this EIA application, an Air Quality and GHG study has been undertaken and an amendment to the 

Cluster 1 AEL will be undertaken to include the Cluster 2 relevant aspects once a decision is made on this 

application.  

 NATIONAL DUST CONTROL REGULATIONS 

Dustfall is assessed for nuisance impact and not for inhalation health impact. The National Dust Control 

Regulations (Department of Environmental Affairs, 2013) prescribes measures for the control of dust in 

residential and non-residential areas. Acceptable dustfall rates are measured (using American Standard Testing 

Methodology (ASTM) D1739:1970 or equivalent) at and beyond the boundary of the premises where dust 

originates. In addition to the dustfall limits, the National Dust Control Regulations prescribe monitoring 

procedures and reporting requirements. Dust that may be created from the Cluster 2 project (including but not 

limited to the construction phase) will be managed in accordance with these Regulations. 



 

1473  EIA Report  79 

5.7 THE NATIONAL HERITAGE RESOURCES ACT (NHRA) 

The National Heritage Resources Act (Act 25 of 1999 ς NHRA) stipulates that cultural heritage resources may not 

be disturbed without authorisation from the relevant heritage authority. Section 34(1) of the NHRA states that, 

άno person may alter or demolish any structure or part of a structure which is older than 60 years without a 

ǇŜǊƳƛǘ ƛǎǎǳŜŘ ōȅ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇǊƻǾƛƴŎƛŀƭ ƘŜǊƛǘŀƎŜ ǊŜǎƻǳǊŎŜǎ ŀǳǘƘƻǊƛǘȅΧέ ¢ƘŜ bIw! ƛǎ ǳǘƛƭƛǎŜŘ ŀǎ ǘƘŜ ōŀǎƛǎ ŦƻǊ ǘƘŜ 

identification, evaluation and management of heritage resources and in the case of Cultural Resource 

Management (CRM) those resources specifically impacted on by development as stipulated in Section 38 of 

NHRA, and those developments administered through the NEMA, MPRDA and the Development Facilitation Act 

(FDA) 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 authorisations are granted for a 

development. The last few years have seen a significant change towards the inclusion of heritage assessments 

as a major component of Environmental Impact Processes required by the NEMA and MPRDA. 

¢ƘŜ b9a! ноόнύόōύ ǎǘŀǘŜǎ ǘƘŀǘ ŀƴ ƛƴǘŜƎǊŀǘŜŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƳŀƴŀƎŜƳŜƴǘ Ǉƭŀƴ ǎƘƻǳƭŘΣ άΧƛŘŜƴǘƛŦȅΣ ǇǊŜŘƛŎǘ ŀƴŘ 

evaluate the actual and potential impact on the environment, socio-economic conditions and cultural heritageέΦ 

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 into account of in the EIA Regulations under the NEMA relates to the Specialist Report requirements 

(Appendix 6 of EIA Regulations 2014, as amended). 

¢ƘŜ atw5! ŘŜŦƛƴŜǎ ΨŜƴǾƛǊƻƴƳŜƴǘΩ ŀǎ ƛǘ ƛǎ ƛƴ ǘƘŜ b9a! ŀƴŘΣ ǘƘŜǊŜŦƻǊŜΣ ŀŎƪƴƻǿƭŜŘƎes 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 NHRA 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. 

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 Heritage Report is compiled. 

5.8 NATIONAL ENVIRONMENTAL MANAGEMENT BIODIVERSITY ACT (NEMBA) 

The National Environmental Management Biodiversity Act (Act No. 10 of 2004 ς NEMBA) provides for the 

ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ ŎƻƴǎŜǊǾŀǘƛƻƴ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ōƛƻŘƛǾŜǊǎƛǘȅ ǿƛǘƘƛƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ǘƘŜ b9a! ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ 

protection of species and ecosystems that warrant national protection. Within the framework of this act, various 

regulations are promulgated which provide specific requirements and management measures relating to 

protecting threatened ecosystems, threatened or protected species as well as the control of alien and invasive 

species. A summary of these regulations is presented below. 

 NATIONAL LIST OF ECOSYSTEMS THAT ARE THREATENED AND NEED OF PROTECTION (GN 1002 OF 

2011) 

The NEMBA provides for listing of threatened or protected ecosystems in one of the following categories: 

¶ Critically Endangered (CR) ecosystems, being ecosystems that have undergone severe degradation of 

ecological structure, function or composition as a result of human intervention and are subject to an 

extremely high risk of irreversible transformation; 

¶ Endangered (EN) ecosystems, being ecosystems that have undergone degradation of ecological 

structure, function or composition as a result of human intervention, although they are not critically 

endangered ecosystems; 
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¶ Vulnerable (VU) ecosystems, being ecosystems that have a high risk of undergoing significant 

degradation of ecological structure, function or composition as a result of human intervention, 

although they are not critically endangered ecosystems or endangered ecosystems; and 

¶ Protected ecosystems, being ecosystems that are of high conservation value or of high national or 

provincial importance, although they are not listed as critically endangered, endangered or vulnerable. 

The Biodiversity Specialist has assessed whether any of these threatened or protected ecosystems occur within 

the study area and provided recommendations on how the development should be reduced in certain area. 

Permits for protected species under the NEMBA may also be required and this requirement for pre-construction 

surveys and permit applications has been included in the EMPr. 

 THREATENED OR PROTECTED SPECIES REGULATIONS (GN R 152 OF 2007) 

The purpose of these regulations is to - 

(a) further regulate the permit system set out in Chapter 7 of the Biodiversity Act insofar as that system 

applies to restricted activities involving specimens of listed threatened or protected species; 

(b) provide for the registration of captive breeding operations, commercial exhibition facilities, game 

farms, nurseries, scientific institutions, sanctuaries and rehabilitation facilities and wildlife traders; 

(c) provide for the regulation of the carrying out of a specific restricted activity, namely hunting; 

(d) provide for the prohibition of specific restricted activities involving specific listed threatened or 

protected species; 

(e) provide for the protection of wild populations of listed threatened species; and 

(f) provide for the composition and operating procedure of the Scientific Authority. 

 ALIEN AND INVASIVE SPECIES LIST  

This Act is applicable since it protects the quality and quantity of arable land in South Africa. Loss of arable land 

should be avoided and declared Weeds and Invaders in South Africa are categorised according to one of the 

following categories, and require control or removal: 

¶ Category 1a Listed Invasive Species: Category 1a Listed Invasive Species are those species listed as such 

by notice in terms of section 70(1)(a) of the Act as species which must be combated or eradicated; 

¶ Category 1b Listed Invasive Species: Category 1b Listed Invasive Species are those species listed as such 

by notice in terms of section 70(1)(a) of the Act as species which must be controlled; 

¶ Category 2 Listed Invasive Species: Category 2 Listed Invasive Species are those species listed by notice 

in terms of section 70(1)(a) of the Act as species which require a permit to carry out a restricted activity 

within an area specified in the Notice or an area specified in the permit, as the case may be; and 

¶ Category 3 Listed Invasive Species: Category 3 Listed Invasive Species are species that are listed by 

notice in terms of section 70(1)(a) of the Act, as species which are subject to exemptions in terms of 

section 71(3) and prohibitions in terms of section 71A of Act, as specified in the Notice. 

Alien and invasive species (AIS) control has been included as a management measure in the EMPr. Tetra4 will be 

required to continually monitor their development footprint areas for the presence of AIS and implement 

suitable control measures to prevent further establishment or spread of these species.  

5.9 THE CONSERVATION OF AGRICULTURAL RESOURCES ACT (CARA) 

The Conservation of Agricultural Resources (Act 43 of 1983) aims to provide for the conservation of the natural 

agricultural resources of the Republic by the maintenance of the production potential of land, by the combating 

and prevention of erosion and weakening or destruction of the water sources, and by the protection of the 
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vegetation and the combating of weeds and invader plants. In order to achieve the objectives of this Act, control 

measures related to the following may be prescribed to land users to whom they apply: 

¶ The cultivation of virgin soil; 

¶ The utilisation and protection of land which is cultivated; 

¶ The irrigation of land; 

¶ The prevention or control of waterlogging or salination of land;  

¶ The utilisation and protection of vleis, marshes, water sponges, water courses and water sources; 

¶ The regulating of the flow pattern of run-off water; 

¶ The utilisation and protection of the vegetation;  

¶ The grazing capacity of veld, expressed as an area of veld per large stock unit;  

¶ The maximum number and the kind of animals which may be kept on veld;  

¶ The prevention and control of veld fires;  

¶ The utilisation and protection of veld which has burned;  

¶ The control of weeds and invader plants;  

¶ The restoration or reclamation of eroded land or land which is otherwise disturbed or denuded;  

¶ The protection of water sources against pollution on account of farming practices;  

¶ The construction, maintenance, alteration or removal of soil conservation works or other structures on 

land; and  

¶ Any other matter which the Minister may deem necessary or expedient in order that the objects of this 

Act may be achieved. 

Further, different control measures may be prescribed in respect of different classes of land users or different 

areas or in such other respects as the Minister may determine. Impacts on the agriculture and soil, biodiversity 

and water resources have been identified with regards to this project, and mitigation and management 

measures recommended. 

5.10 ENVIRONMENT CONSERVATION ACT (ECA) 

The Environment Conservation Act (Act 73 of 1989 ς ECA) was, prior to the promulgation of the NEMA, the 

backbone of environmental legislation in South Africa. To date the majority of the ECA has been repealed by 

various other Acts, however Section 25 of the Act and the Noise Regulations (GN R. 154 of 1992) promulgated 

under this section are still in effect. These Regulations serve to control noise and general prohibitions relating 

to noise impact and nuisance. 

 NOISE CONTROL REGULATIONS, 1992 (GN R.154) 

In terms of section 25 of the ECA, the National Noise Control Regulations (GN R. 154 ς NCRs) published in 

Government Gazette No. 13717 dated 10 January 1992, were promulgated. The NCRs were revised under GN R. 

55 of 14 January 1994 to make it obligatory for all authorities to apply the regulations. Provincial noise control 

regulations have been promulgated in Gauteng, Free State and Western Cape Provinces.  

The NCRs will need to be considered in relation to the potential noise that may be generated mainly during the 

construction phase of the proposed project. The two key aspects of the NCRs relate to disturbing noise and noise 

nuisance. 
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Section 4 of the Regulations prohibits a person from making, producing or causing a disturbing noise, or allowing 

it to be made produced or caused by any person, machine, device or apparatus or any combination thereof. A 

ŘƛǎǘǳǊōƛƴƎ ƴƻƛǎŜ ƛǎ ŘŜŦƛƴŜŘ ƛƴ ǘƘŜ wŜƎǳƭŀǘƛƻƴǎ ŀǎ άa noise level which exceeds the zone sound level or if no zone 

sound level has been designated, a noise level which exceeds the ambient sound level at the same measuring 

point by 7 dBA or moreΦέ 

Section 5 of the NCRs in essence prohibits the creation of a noise nuisance. A noise nuƛǎŀƴŎŜ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άany 

ǎƻǳƴŘ ǿƘƛŎƘ ŘƛǎǘǳǊōǎ ƻǊ ƛƳǇŀƛǊǎ ƻǊ Ƴŀȅ ŘƛǎǘǳǊō ƻǊ ƛƳǇŀƛǊ ǘƘŜ ŎƻƴǾŜƴƛŜƴŎŜ ƻǊ ǇŜŀŎŜ ƻŦ ŀƴȅ ǇŜǊǎƻƴέΦ The South 

African National Standard 10103 also applies to the measurement and consideration of environmental noise and 

should be considered in conjunction with these Regulations. 

 NOISE STANDARDS 

There are a few South African scientific standards (SABS) relevant to noise from mines, industry and roads. They 

are: 

¶ South African National Standard (SANS) 10103:2008 ς Ψ¢ƘŜ ƳŜŀǎǳǊŜƳŜƴǘ ŀƴŘ Ǌŀting of environmental 

ƴƻƛǎŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŀƴƴƻȅŀƴŎŜ ŀƴŘ ǘƻ ǎǇŜŜŎƘ ŎƻƳƳǳƴƛŎŀǘƛƻƴΩΤ 

¶ SANS 10210:2004 ς Ψ/ŀƭŎǳƭŀǘƛƴƎ ŀƴŘ ǇǊŜŘƛŎǘƛƴƎ ǊƻŀŘ ǘǊŀŦŦƛŎ ƴƻƛǎŜΩΤ 

¶ SANS 10328:2008 ς ΨaŜǘƘƻŘǎ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƴƻƛǎŜ ƛƳǇŀŎǘ ŀǎǎŜǎǎƳŜƴǘǎΩΤ 

¶ SANS 10357:2004 ς Ψ¢ƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ǎƻǳƴŘ ǇǊƻǇŀƎŀǘƛƻƴ ōȅ ǘƘŜ /ƻƴŎŀǾŜ ƳŜǘƘƻŘΩΤ 

¶ SANS 10181:2003 ς Ψ¢ƘŜ aŜŀǎǳǊŜƳŜƴǘ ƻŦ bƻƛǎŜ 9ƳƛǘǘŜŘ ōȅ wƻŀŘ ±ŜƘƛŎƭŜǎ ǿƘŜƴ {ǘŀǘƛƻƴŀǊȅΩΤ ŀƴŘ 

¶ SANS 10205:2003 ς Ψ¢ƘŜ aŜŀǎǳǊŜƳŜƴǘ ƻŦ bƻƛǎŜ 9ƳƛǘǘŜŘ ōȅ aƻǘƻǊ ±ŜƘƛŎƭŜǎ ƛƴ aƻǘƛƻƴΩΦ 

The relevant standards use the equivalent continuous rating level as a basis for determining what is acceptable. 

The levels may take single event noise into account, but single event noise by itself does not determine whether 

noise levels are acceptable for land use purposes. With regards to SANS 10103:2008, the recommendations are 

likely to inform decisions by authorities, but non-compliance with the standard will not necessarily render an 

activity unlawful per se. A noise impact assessment has been undertaken for this project and the findings utilised 

in the impact assessment and associated management measures in the EMPr.  

5.11 THE SPATIAL PLANNING AND LAND USE MANAGEMENT ACT (SPLUMA) 

The Spatial Planning and Land Use Management (Act 16 of 2013 ς SPLUMA) is set to aid effective and efficient 

planning and land use management, as well as to promote optimal exploitation of minerals and mineral 

resources. The SPLUMA was developed to legislate for a single, integrated planning system for the entire 

country. Therefore, the Act provides a framework for a planning system for the country and introduces 

provisions to cater for development principles; norms and standards; inter-governmental support; Spatial 

Development Frameworks (SDFs) across national, provincial, regional and municipal areas; Land Use Schemes 

(LUS); and municipal planning tribunals. 

Tetra4 is in the process of undertaking the relevant rezoning or land use change applications for the Plant.  

5.12 OCCUPATIONAL HEALTH AND SAFETY ACT 

The Occupational Health and Safety Act (Act 85 of 1993 - OHSA) provides for the health and safety of persons at 

work and for the health and safety of persons in connection with the use of plant and machinery; the protection 

of persons other than persons at work against hazards to health and safety arising out of or in connection with 

the activities of persons at work; to establish an advisory council for occupational health and safety; and to 

provide for matters connected therewith. Worker safety will form part of the contractors safety requirements 

and be guided by the OHSA. This would entail a full health and safety file including but not limited to pre-

mobilization medical assessments, work environment and task specific risk assessments and method statements 

etc. Once the plant is in operation worker safety will be covered by the Tetra4 safety philosophy, risk 

assessments and Standard Operating Procedures which are all required to comply with the OHSA and or Mine 



 

1473  EIA Report  83 

Health and Safety Act (dependent on the specific aspect of the production operations). Therefore safety of all 

personnel will be guided by overarching South African legislation. 

The Major Hazard Installation Regulations (GNR 692 of 30 July 2001) are promulgated under the OHSA and apply 

to employers, self-employed persons and users, who have on their premises, either permanently or temporarily, 

a major hazard installation or a quantity of a substance which may pose a risk that could affect the health and 

safety of employees and the public. 

! άƳŀƧƻǊ ƘŀȊŀǊŘ ƛƴǎǘŀƭƭŀǘƛƻƴέ ƳŜŀƴǎ ŀƴ ƛƴǎǘŀƭƭŀǘƛƻƴ- 

a) where more than the prescribed quantity of any substance is or may be kept, whether permanently or 

temporarily; or  

b) where any substance is produced, processed, used, handled or stored in such a form and quantity that 

it has the potential to cause a major incident; 

Major Hazard Installation (MHI) risk assessments have been undertaken on both the gas transmission 

infrastructure as well as the LNG Plant and the reports are included in Appendix 8. A summary of the findings 

and recommendations of the MHI studies are as follows: 

Á Gas transmission infrastructure: 

o The pipeline route does not pose any fatality risk to the public. 

o The societal risk is zero. 

o There should not be any restriction on land-use planning in the area of the pipeline route other 

than to prevent possible damage to the sub-surface pipelines. 

o Tetra4 Pipeline Route should NOT be classified as an MHI. 

o Future development of the pipeline route does not have to be subjected to an MHI risk 

assessment given that the maximum pressure in any part of the pipeline route does not exceed 

30bar. 

Á LNG Plant: 

o The maximum extent of the 1% consequence lethality zone is 594m, which will not impact on 

any residential area or sensitive receptor. 

o The risk posed to the public is lower than 1x10-7 fatality/person/year (f/p/y) . 

o The societal risk is well below the tolerable level in terms of SANS 1461:2018 and thus broadly 

acceptable. 

o The maintenance plan for the CNG and LNG facilities must be maintained. 

o The site emergency plan must be reviewed in accordance with SANS 1514:2018. 

o There should not be any restriction on land-use planning outside the perimeter of Tetra4 

except in the case of development within the 10-7f/p/y risk zone, where such development will 

involve vulnerable members of the public (children, those with mobility difficulties or those 

unable to recognise physical danger), in which case advise against development should be 

obtained from the local authorities. 

o The Tetra4 LNG Plant should be classified as an MHI. 

5.13 BASIC CONDITIONS OF EMPLOYMENT ACT 

The Basic Conditions of Employment Act (Act 75 of 1997) gives effect to the right to fair labour practices referred 

to in section 23(1) of the Constitution by establishing and making provision for the regulation of basic conditions 

of employment; and thereby to comply with the obligations of the Republic as a member state of the 

International Labour Organisation. The Basic Conditions of Employment Amendment Act, No 20 of 2013 was 

published and became effective on 1 September 2014. 



 

1473  EIA Report  84 

5.14 LABOUR RELATIONS ACT 

The Labour Relations Act (Act 66 of 1995) aims to promote economic development, social justice, labour peace 

and democracy in the workplace. It sets out to achieve this by fulfilling the primary objectives of the Act, which 

are to give effect to and regulate the fundamental rights conferred by section 27 of the Constitution, including 

the right to fair labour practices, to form and join ǘǊŀŘŜ ǳƴƛƻƴǎ ŀƴŘ ŜƳǇƭƻȅŜǊΩǎ ƻǊƎŀƴƛǎŀǘƛƻƴǎΣ ǘƻ ƻǊƎŀƴƛǎŜ ŀƴŘ 

bargain collectively, and to strike and lock out; to provide a framework for regulating the relationship between 

employees and their unions on the one hand, and employers and their organisations on the other hand. At the 

same time it also encourages employers and employees to regulate relations between themselves; and to 

promote orderly collective bargaining, collective bargaining at sectoral level, employee participation in decision-

making in the workplace and the effective resolution of labour disputes. 

5.15 EMPLOYMENT EQUITY ACT 

The Employment Equity Act (Act 55 of 1998) promotes equity in the workplace, ensures that all employees 

receive equal opportunities and that employees are treated fairly by their employers. The law protects 

employees from unfair treatment and any form of discrimination. The law states that an employer may not 

discriminate against an employee directly or indirectly through employment policy or practice on the grounds 

of race, gender, pregnancy, marital status, family responsibility, ethnic or social origin, colour, sexual orientation, 

age, disability, religion, HIV status, conscience, belief, political opinion, culture, language, and birth. 

The law aims to redress injustices of the past by implementing affirmative action measures. According to the 

legislation, it isn't unfair discrimination to promote affirmative action consistent with the Act or to prefer or 

exclude any person on the basis of an inherent job requirement. 

5.16 PROMOTION OF EQUALITY AND PREVENTION OF UNFAIR DISCRIMINATION 

The Promotion of Equality and Prevention of Unfair Discrimination Act (Act 4 of 2000) gives expression to the 

right to equality. Section 8 stipulates that no person may be unfairly discriminated against on the grounds of 

gender, expressly including gender-based violence. Section 8 of the Act goes onto prohibit any limitation of 

ǿƻƳŜƴΩǎ ŀŎŎŜǎǎ ǘƻ ǎƻŎƛŀƭ ǎŜǊǾƛŎŜǎΣ ǎǳŎƘ ŀǎ ƘŜŀƭǘƘ ƻǊ ŜŘǳŎŀǘƛƻƴΣ ŀƴŘ ǘƘŜ ŘŜƴƛŀƭ ƻǊ ǎȅǎǘŜƳƛŎ ƛƴŜǉǳŀƭƛǘȅ ƻŦ ŀŎŎŜǎǎ 

to opportunities. 

5.17 FIREARMS CONTROL ACT 

Firearm Control Act (Act no. 60 of 2000) and associated amendments establishes the procedures under which a 

firearm is permitted. It includes the provisions for permitting procedures for persons in South Africa who seek 

to obtain a firearm, including procedures for ensuring competency and associated licencing and permits as well 

as procedures to terminate firearm licences. Any safety and/or security personnel working on the project must 

comply with the Firearms Control Act where relevant and ensure that their actions always consider the safety 

of the public.  

5.18 NATIONAL ENERGY ACT 

The National Energy Act (Act 34 of 2008) provides to ensure that diverse energy resources are available, in 

sustainable quantities and at affordable prices, to the South African economy in support of economic growth 

and poverty alleviation, taking into account environmental management requirements and interactions 

amongst economic sectors; to provide for energy planning, increased generation and consumption of renewable 

energies, contingency energy supply, holding of strategic energy feedstocks and carriers, adequate investment 

in, appropriate upkeep and access to energy infrastructure; to provide measures for the furnishing of certain 

data and information regarding energy demand, supply and generation; to establish an institution to be 

responsible for promotion of efficient generation and consumption of energy and energy research; and to 

provide for all matters connected therewith. Importantly, the Department of Energy (DoE) is mandated to 

provide for energy planning and measures for the furnishing of certain data and information regarding energy 

demand, supply and generation. 

The objectives of this Act are to: 
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a) Ensure uninterrupted supply of energy to the Republic; 

b) Promote diversity of supply of energy and its sources; 

c) Facilitate effective management of energy demand and its conservation; 

d) Promote energy research; 

e) Promote appropriate standards and specifications for the equipment, systems and processes used for 

producing, supplying and consuming energy; 

f) Ensure collection of data and information relating to energy supply, transportation and demand; 

g) Provide for optimal supply, transformation, transportation, storage and demand of energy that are 

planned, organised and implemented in accordance with a balanced consideration of security of supply, 

economics, consumer protection and a sustainable development; 

h) Provide for certain safety, health and environment matters that pertain to energy; 

i) Facilitate energy access for improvement of the quality of life of the people of Republic; 

j) Commercialise energy related technologies; 

k) Ensure effective planning for energy supply, transportation and consumption; and 

l) Contribute to sustainable development of South Africa s economy. 

The Act provides for the establishment of the South African National Energy Development Institution (SANEDI), 

whose functions include: 

Energy efficiency ς 

i. Undertake energy efficiency measures as directed by the Minister; 

ii. Increase energy efficiency throughout the economy; 

iii. Increase the gross domestic product per unit of energy consumed; and 

iv. Optimise the utilisation of finite energy resources; 

Energy research and development -  

i. Direct, monitor, conduct and implement energy research and technology development in all fields of 

energy, other than nuclear energy; 

ii. Promote energy research and technology innovation; and 

iii. Provide for ς 

a. training and development in the field of energy research and technology development; 

b. establishment and expansion of industries in the field of energy; and 

c. commercialisation of energy technologies resulting from energy research and development 

programmes; 

iv. Register patents and intellectual property i n its name resulting from its activities; 

v. Issue licences to other persons for the use of its patents and intellectual property; 

vi. Publish information concerning its objects and functions; 

vii. Establish facilities for the collection and dissemination of information in connection with research, 

development and innovation; 

viii. Undertake any other energy technology development related activity as directed by the Minister, with 

the concurrence of the Minister of Science and Technology; 
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ix. Promote relevant energy research through cooperation with any entity, institution or person equipped 

with the relevant skills and expertise within and outside the Republic; 

x. Make grants to educational and scientific institutions in aid of research by their staff or for the 

establishment of facilities for such research; 

xi. Promote the training of research workers by granting bursaries or grants in aid for research; 

xii. Undertake the investigations or research that the Minister, after consultation with the Minister of 

Science and Technology, may assign to it; and 

xiii. Advise the Minister and the Minister of Science and Technology on research in the field of energy 

technology. 

In addition to the Liquid Helium (LHe) production, Liquid Natural Gas (LNG) is one of the other products the 

Cluster 2 Gas Production Project will produce. LNG will be utilised mainly as an energy source supplied to end 

users within South Africa and abroad. The processing and supply of this LNG will be subject to the conditions 

and requirements of this Act, and the gas production on the whole will contribute to the South African economy 

and promote development in technologies pertaining to helium and LNG extraction and processing. 

5.19 GAS ACT 

The Gas Act (Act 48 of 2001) aims to promote the orderly development of the piped gas industry; to establish a 

national regulatory framework; to establish a National Gas Regulator as the custodian and enforcer of the 

national regulatory framework; and to provide for matters connected therewith. The Tetra4 Production Right 

(inclusive of the existing Cluster 1 and the proposed Cluster 2 gas field) will contribute towards the development 

of the gas industry in South Africa. 

5.20 GAS MASTER PLAN AND INTEGRATED RESOURCE PLAN 

The SA Government has published a Gas Master Plan in December 2021 for comments from the public. The 

ōŀŎƪƎǊƻǳƴŘ ǘƻ ǘƘŜ aŀǎǘŜǊ tƭŀƴ ƛǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ όǉǳƻǘŜŘ ŘƛǊŜŎǘƭȅ ŦǊƻƳ ǘƘŜ ǇƭŀƴύΥ άThe National Development Plan 

(NDP) envisions that by 2030 South Africa will have an energy sector that promotes economic growth and 

ŘŜǾŜƭƻǇƳŜƴǘ ǘƘǊƻǳƎƘ ŀŘŜǉǳŀǘŜ ƛƴǾŜǎǘƳŜƴǘ ƛƴ ŜƴŜǊƎȅ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΦ !ǘ Ƨǳǎǘ нΦс҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ǘƻǘŀƭ ŜƴŜǊƎȅ 

ƳƛȄΣ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƴŀǘǳǊŀƭ Ǝŀǎ ƳŀǊƪŜǘ ƛǎ ǎƳŀƭƭΣ ōǳǘ ǿƛǘƘ ŀƭƭ ƛǘǎ ƛƴƘŜǊŜƴǘ ōŜƴŜfits, it has the potential to completely 

change the economy by stimulating economic growth and development, stability, and job creation. The 

ƳŜŀƴƛƴƎŦǳƭ ŀŘŘƛǘƛƻƴ ƻŦ ƴŀǘǳǊŀƭ Ǝŀǎ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƴŜǊƎȅ ƳƛȄ ǿƛƭƭ ǊŜƧǳǾŜƴŀǘŜ ŀƴ ƻǾŜǊōǳǊŘŜƴŜŘΣ ƻǳǘ-dated 

energy infrastructure and reduce cyclical energy shortfalls. Perhaps even more importantly, it will stimulate the 

economy by allowing business and industry to lower their energy and operational spend while also creating 

significant numbers of new jobs and skills development opportunities. Considering that nearly 90% of South 

!ŦǊƛŎŀΩǎ ŜȄƛǎǘƛƴƎ ƴŀǘǳǊŀƭ Ǝŀǎ ŘŜƳŀƴŘ ƛǎ ǎǳǇǇƭƛŜŘ ōȅ ŀ ǎƛƴƎƭŜ ŜƴǘƛǘȅΣ ƴŀƳŜƭȅ {ŀǎƻƭ DŀǎΣ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŜŎƻƴƻƳƛŎ 

and employment risks of limited supply options, development and sourcing of alternative natural gas resources 

are high. It is imperative to ensure economic and employment stability within the natural gas sector by 

ƛƴǘǊƻŘǳŎƛƴƎ ƳƻǊŜ ǎǳǇǇƭƛŜǊǎΦ {ƻǳǘƘŜǊƴ !ŦǊƛŎŀΩǎ Ǝŀǎ ǇƻǘŜƴǘƛŀƭ Ƙŀǎ ōŜŜƴ ǊŜǾŜŀƭŜŘ ōȅ ƳŀƧƻǊ ŘƛǎŎƻǾŜǊƛŜǎ ǘƘŀǘΣ ǿƘŜƴ 

developed, wideƴ ƻǇǘƛƻƴǎ ŦƻǊ ƎǊŜŀǘŜǊ ǊŜƎƛƻƴŀƭ ŜƴŜǊƎȅ ǘǊŀŘŜΦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ Ǝŀǎ resource potential remains to be 

quantified but raises the prospect of possible domestic production in the longer term. Globally the natural gas 

industry has moved into a supply surplus, favouǊƛƴƎ ŀ ƭŀǊƎŜǊ ǊƻƭŜ ŦƻǊ Ǝŀǎ ŀǎ ŀ ŎƭŜŀƴ Ŧƻǎǎƛƭ ŦǳŜƭ ƛƴ Ƴŀƴȅ ŎƻǳƴǘǊƛŜǎΩ 

energy policies. A challenge in developing the gas sector is to bring gas demand and supply on stream at the 

same time and spread geographically to stimulate broader localized demand through South Africa. Without such 

localized gas demand, it is difficult to develop distributed gas supply and without such distributed gas supply it is 

ŘƛŦŦƛŎǳƭǘ ǘƻ ŘŜǾŜƭƻǇ ƭƻŎŀƭƛȊŜŘ Ǝŀǎ ŘŜƳŀƴŘΦ hƴŜ ǿŀȅ ƻŦ ōǊŜŀƪƛƴƎ ǘƘƛǎ ƛƳǇŀǎǎŜ ƛǎ ǘƻ ŎǊŜŀǘŜ ǎƛƎƴƛŦƛŎŀƴǘ άŀƴŎƘƻǊέ Ǝŀǎ 

demand through the development of a gas-to-power programme. In pursuit of adding generating capacity, 

lowering carbon emissions, enhancing energy security and supporting industrial development, South Africa has 

taken the first steps in a gas-to-power programme to be executed under the Integrated Resource Plan 2019, 

aiming to increase the national energy mix natural gas contribution from 2.6% to 15.7% by 2030Φέ 
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5.21 OTHER APPLICABLE ACTS AND LOCAL OR INTERNATIONAL GUIDELINES OR 

STANDARDS 

Other applicable acts and guidelines include: The DFFE Public Participation Guidelines; The Free State Nature 

Conservation Ordinance 8 of 1969; The National Veld and Forest Fire Act 101 of 1998; and Masilonyana and 

Matjhabeng Local Municipalities Integrated Development Plans. In addition, the municipal planning documents 

such as the Local Municipality By-laws on Spatial Planning and Land Use Management are also applicable to the 

project. These Acts, Ordinances, plans and guidelines have been considered in the preparation of this report.  

In addition to the relevant provincial or local guidelines, there exists various international guidelines or standards 

that have relevance to this project and application, and these are described below.  

 IFC PERFORMANCE STANDARDS 

The International Finance Corporation (IFC) is an international financial institution that offers investment, 

advisory, and asset management services to encourage private sector development in developing countries. The 

IFC is a member of the World Bank Group (WBG) and is headquartered in Washington, D.C., United States. It 

was established in 1956 as the private sector arm of the WBG to advance economic development by investing 

in strictly for-profit and commercial projects that purport to reduce poverty and promote development. 

The IFC's stated aim is to create opportunities for people to escape poverty and achieve better living standards 

by mobilizing financial resources for private enterprise, promoting accessible and competitive markets, 

supporting businesses and other private sector entities, and creating jobs and delivering necessary services to 

those who are poverty-stricken or otherwise vulnerable. Since 2009, the IFC has focused on a set of development 

goals that supported projects are expected to target. Its goals are to increase sustainable agriculture 

opportunities, improve health and education, increase access to financing for microfinance and business clients, 

advance infrastructure, help small businesses grow revenues, and invest in climate health. 

The IFC is owned and governed by its member countries but has its own executive leadership and staff that 

conduct its normal business operations. It is a corporation whose shareholders are member governments that 

provide paid-in capital and which have the right to vote on its matters. Originally more financially integrated 

with the WBG, the IFC was established separately and eventually became authorized to operate as a financially 

autonomous entity and make independent investment decisions. It offers an array of debt and equity financing 

services and helps companies face their risk exposures, while refraining from participating in a management 

capacity. The corporation also offers advice to companies on making decisions, evaluating their impact on the 

environment and society, and being responsible. It advises governments on building infrastructure and 

partnerships to further support private sector development. 

¢ƘŜ LC/Ωǎ {ǳǎǘŀƛƴŀōƛƭƛǘȅ CǊŀƳŜǿƻǊƪ ŀǊǘƛŎǳƭŀǘŜǎ ǘƘŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ ǎtrategic commitment to sustainable 

ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ ƛǎ ŀƴ ƛƴǘŜƎǊŀƭ ǇŀǊǘ ƻŦ LC/Ωǎ ŀǇǇǊƻŀŎƘ ǘƻ Ǌƛǎƪ ƳŀƴŀƎŜƳŜƴǘΦ ¢ƘŜ {ǳǎǘŀƛƴŀōƛƭƛǘȅ CǊŀƳŜǿƻǊƪ 

ŎƻƳǇǊƛǎŜǎ LC/Ωǎ tƻƭƛŎȅ ŀƴŘ tŜǊŦƻǊƳŀƴŎŜ {ǘŀƴŘŀǊŘǎ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ {ǳǎǘŀƛƴŀōƛƭƛǘȅΣ ŀƴŘ LC/Ωǎ !ŎŎŜǎǎ 

to InforƳŀǘƛƻƴ tƻƭƛŎȅΦ ¢ƘŜ tƻƭƛŎȅ ƻƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ {ƻŎƛŀƭ {ǳǎǘŀƛƴŀōƛƭƛǘȅ ŘŜǎŎǊƛōŜǎ LC/Ωǎ ŎƻƳƳƛǘƳŜƴǘǎΣ ǊƻƭŜǎΣ 

ŀƴŘ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ ǊŜƭŀǘŜŘ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀƴŘ ǎƻŎƛŀƭ ǎǳǎǘŀƛƴŀōƛƭƛǘȅΦ LC/Ωǎ !ŎŎŜǎǎ ǘƻ LƴŦƻǊƳŀǘƛƻƴ tƻƭƛŎȅ ǊŜŦƭŜŎǘǎ 

LC/Ωǎ ŎƻƳƳƛǘƳŜƴǘ ǘƻ ǘǊŀƴǎǇŀǊŜƴŎȅ ŀƴŘ ƎƻƻŘ ƎƻǾŜǊƴŀƴŎŜ ƻƴ ƛǘǎ ƻǇŜǊŀǘƛƻƴǎ ŀƴŘ ƻǳǘƭƛƴŜǎ ǘƘŜ /ƻǊǇƻǊŀǘƛƻƴΩǎ 

institutional disclosure obligations regarding its investment and advisory services. The Performance Standards 

(PSs) are directed towards clients, providing guidance on how to identify risks and impacts, and are designed to 

help avoid, mitigate, and manage risks and impacts as a way of doing business in a sustainable way, including 

stakeholder engagement and disclosure obligations of the client in relation to project-level activities. In the case 

of its direct investments (including project and corporate finance provided through financial intermediaries), IFC 

requires its clients to apply the PSs to manage environmental and social risks and impacts so that development 

opportunities are enhanced. IFC uses the Sustainability Framework along with other strategies, policies, and 

initiatives to direct the business activities of the Corporation to achieve its overall development objectives. The 

PSs are often also be applied by other financial institutions and therefore these PSs are discussed in Table 8 in 

terms of the applicability of the various PSs to this Tetra4 Cluster 2 development proposal.  
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Table 8: IFC Performance Standards applicability to this project. 

Performance Standard 1: Assessment and Management of Environmental and Social Risks and Impacts 

Overview Performance Standard 1 underscores the importance of managing environmental and social 
performance throughout the life of a project. An effective Environmental and Social 
Management System (ESMS) is a dynamic and continuous process initiated and supported by 
management, and involves engagement between the client, its workers, local communities 
directly affected by the project (the Affected Communities) and, where appropriate, other 
stakeholders. 

Objectives ü To identify and evaluate environmental and social risks and impacts of the project.  

ü To adopt a mitigation hierarchy to anticipate and avoid, or where avoidance is not 
possible, minimize, and, where residual impacts remain, compensate/offset for risks and 
impacts to workers, Affected Communities, and the environment. 

ü To promote improved environmental and social performance of clients through the 
effective use of management systems.  

ü To ensure that grievances from Affected Communities and external communications from 
other stakeholders are responded to and managed appropriately.  

ü To promote and provide means for adequate engagement with Affected Communities 
throughout the project cycle on issues that could potentially affect them and to ensure 
that relevant environmental and social information is disclosed and disseminated. 

Aspects 1.1 ¶ Policy Consideration of PS1 to this project: 

The South African NEMA EIA Regulations are specifically 
geared towards ensuring that a projects environmental 
and social risks and impacts are identified and assessed in 
order to put forward suitable impact management actions 
and outcomes for final decision making by the Competent 
Authority.  

This EIA Report includes a detailed assessment of this PSs 
aspects relating to environmental and social risks and 
impacts and the culmination of an EMPr containing the 
relevant mitigation measures which are aimed at limiting 
the final significance of each identified impact. 
Throughout the EIA application process, stakeholder 
engagement has been undertaken to solicit input from 
I&APs and ongoing stakeholder engagement and 
communication will be ongoing during the lifecycle of the 
project.  

1.2 ¶ Identification of Risks 
and Impacts 

1.3 ¶ Management 
Programmes 

1.4 ¶ Organisational Capacity 
and Competency 

1.5 ¶ Emergency Preparedness 
and Response 

1.6 ¶ Monitoring and Review 

1.7 ¶ Stakeholder Engagement 

1.8 ¶ External Communication 
and Grievance 
Mechanism 

1.9 ¶ Ongoing Reporting to 
Affected Communities 

Performance Standard 2: Labour and Working Conditions; 

Overview Performance Standard 2 recognises that the pursuit of economic growth through employment 
creation and income generation should be accompanied by protection of the fundamental 
rights of workers. 
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Objectives ü To promote the fair treatment, non-discrimination, and equal opportunity of workers.  

ü To establish, maintain, and improve the worker-management relationship.  

ü To promote compliance with national employment and labour laws.  

ü To protect workers, including vulnerable categories of workers such as children, migrant 
workers, workers engaged by tƘƛǊŘ ǇŀǊǘƛŜǎΣ ŀƴŘ ǿƻǊƪŜǊǎ ƛƴ ǘƘŜ ŎƭƛŜƴǘΩǎ ǎǳǇǇƭȅ ŎƘŀƛƴΦ  

ü To promote safe and healthy working conditions, and the health of workers.  

ü To avoid the use of forced labour. 

Aspects 2.1 ¶ Working Conditions and 
Management of Worker 
Relationship 

¶ Human Resources Policy 
and Management 

¶ Working Conditions and 
terms of Engagement 

¶ Workers organisation 

¶ Non- Discrimination and 
Equal Opportunity 

¶ Retrenchment 

¶ Grievance Mechanism 

Consideration of PS2 to this project: 

This project will require a number of temporary as well as 
permanent workers during the various project phases. In 
terms of South African labour legislation (OHSA/MHSA), it 
will be obligatory on Tetra4 and all sub-contractors to 
ensure that workers operate in a safe working 
environment and that employment contracts are fair and 
reasonable.  

  

2.2 ¶ Protecting the 
Workforce 

¶ Child Labour 

¶ Forced Labour 

2.3 ¶ Occupational health and 
Safety 

2.4 ¶ Workers Engaged by 
Third Parties 

2.5 ¶ Supply Chain 

Performance Standard 3: Resource Efficiency and Pollution Prevention 

Overview Performance Standard 3 recognises that increased economic activity and urbanisation often 
generate increased levels of pollution to air, water, and land, and consume finite resources in 
a manner that may threaten people and the environment at the local, regional, and global 
levels. There is also a growing global consensus that the current and projected atmospheric 
concentration of greenhouse gases (GHG) threatens the public health and welfare of current 
and future generations. At the same time, more efficient and effective resource use and 
pollution prevention and GHG emission avoidance and mitigation technologies and practices 
have become more accessible and achievable in virtually all parts of the world. 

Objectives ü To avoid or minimise adverse impacts on human health and the environment by avoiding 
or minimising pollution from project activities.  

ü To promote more sustainable use of resources, including energy and water.  
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ü To reduce project related GHG emissions. 

Aspects 3.1 ¶ Policy Resource 
Efficiency 

¶ Greenhouse Gases 

¶ Water Consumption 

Consideration of PS3 to this project: 

The various pollution sources and associated impacts of 
this project have been identifieid in this EIA.  

A detailed Climate Change Assessment (Scope 1, 2 & 3) 
has been undertaken to quantify the GHG emissions. 

Water efficiency through the recycling and reuse of water 
at the LNG/LHe Plant will be undertaken. 

Surface and groundwater pollution during drilling 
operations will be prevented through the casing of the 
drillholes which prevents interplay between the gas 
resource and shallower freshwater aquifers.  

Various procedures and plans are already in place (from 
Cluster 1 development) which put forward management 
actions for general and hazardous waste, pesticide use 
and management, etc.  

3.2 ¶ Pollution Prevention 

¶ Air Emissions 

¶ Stormwater 

¶ Waste Management 

¶ Hazardous Materials 
Management 

¶ Pesticide use and 
Management 

Performance Standard 4: Community Health, Safety, and Security 

Overview Performance Standard 4 recognizes that project activities, equipment, and infrastructure can 
increase community exposure to risks and impacts. 

Objectives ü To anticipate and avoid adverse impacts on the health and safety of the Affected 
Community during the project life from both routine and non-routine circumstances.  

ü To ensure that the safeguarding of personnel and property is carried out in accordance 
with relevant human rights principles and in a manner that avoids or minimizes risks to 
the Affected Communities. 

Aspects 4.1 ¶ Community Health and 
Safety 

¶ Infrastructure and 
Equipment Design and 
Safety 

¶ Hazardous Materials 
Management and Safety 

¶ Ecosystem Services 

¶ Community Exposure to 
Disease 

¶ Emergency Preparedness 
and Response 

Consideration of PS4 to this project: 

The aspects included in this PS are considered in this 
project EIA and mitigation measures included in the EMPr.  

Specialist studies have identified and assessed the 
potential health and safety impacts on surrounding 
communities and include the Social Impact Assessment as 
well as the Major Hazardous Installation (MHI) 
assessments for the pipelines as well as the LNG/LHe 
Plant. In addition, an Emergency Preparedness and 
Response Procedure (Document Ref: T4-PP-SHERQ-040) 
has been prepared for the gas production operations. 

The following specific condition has been included in the 
recommendationed conditions of authorisation to ensure 
that community health and safety is specifically 
considered: 

¶ All workers must be educated on the need to ensure 
safety of surrounding communities and the public in 
general. Road safety legislation must be complied with 
at all times with additional consideration of the World 
Bank Group Environmental Health and Safety 
Guidelines. A community health and safety plan 
inclusive of a Traffic Management Plan will be 

4.2 ¶ Security Personnel 
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developed based on risks identified in consideration of 
community health and safety. 

¶ Risks associated with the potential use of security 
personnel will be assessed prior to operations and a 
security management plan will be developed if 
required and in accordance with IFC Performance 
Standard 4.  

Performance Standard 5: Land Acquisition and Involuntary Resettlement 

Overview Performance Standard 5 recognises that project-related land acquisition and restrictions on 
land use can have adverse impacts on communities and persons that use this land. Involuntary 
resettlement refers both to physical displacement (relocation or loss of shelter) and to 
economic displacement (loss of assets or access to assets that leads to loss of income sources 
or other means of livelihood) as a result of project-related land acquisition and/or restrictions 
on land use. 

Objectives ü To avoid, and when avoidance is not possible, minimise displacement by exploring 
alternative project designs.  

ü To avoid forced eviction.  

ü To anticipate and avoid, or where avoidance is not possible, minimise adverse social and 
economic impacts from land acquisition or restrictions on land use by (i) providing 
compensation for loss of assets at replacement cost and (ii) ensuring that resettlement 
activities are implemented with appropriate disclosure of information, consultation, and 
the informed participation of those affected.  

ü To improve, or restore, the livelihoods and standards of living of displaced persons.  

ü To improve living conditions among physically displaced persons through the provision of 
adequate housing with security of tenure at resettlement sites. 

Aspects 5.1 ¶ Displacement 

¶ Physical Displacement 

¶ Economic Displacement 

¶ Private Sector 
Responsibilities under 
Government Managed 
Resettlement 

Consideration of PS5 to this project: 

Due to the nature of this gas production project, the wells, 
pipelines and associated infrastructure will impact on 
existing land users (mainly farm lands as well as lawful 
occupiers of land including host communities). Socio-
economic sensitivities within the proposed development 
areas have been identified (such as noise, visual, land use, 
etc.) as a primary means of avoidance however the final 
placement of infrastructure will be negotiated with 
affected parties to ensure minimal impact on existing land 
use.  

Tetra4 has compiled a Stakeholder Engagement 
Procedure (Document Ref: T4-PP-SHERQ-048). The 
intention of this procedure is to stipulate measures for 
effective engagement and the recording of engagement 
with relevant stakeholders. This document is applicable to 
all parties undertaking Works as or on behalf of Tetra4 
within the Virginia Production Right area. The document 
highlights the requirements of all parties with regards to 
stakeholder engagement, the establishment and 
maintenance of good working relationships and recording 
of stakeholder interactions during any Works undertaken. 

In addition, a contractual document (Access Use and 
Servitude Agreement) is shared with affected 
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stakeholders for negotiation prior to commencement 
with construction. Agreements are reached with affected 
parties in terms of suitable compensation (per hectare per 
year) during both the construction, operational and 
decommissioning phases of the project.  

Performance Standard 6: Biodiversity Conservation and Sustainable Management of Living Natural 
Resources 

Overview Performance Standard 6 recognizes that protecting and conserving biodiversity, maintaining 
ecosystem services, and sustainably managing living natural resources are fundamental to 
sustainable development. 

Objectives ü To protect and conserve biodiversity.  

ü To maintain the benefits from ecosystem services.  

ü To promote the sustainable management of living natural resources through the adoption 
of practices that integrate conservation needs and development priorities. 

Aspects 6.1 ¶ Protection and 
Conservation of 
Biodiversity 

Consideration of PS6 to this project: 

Due to the extensive spatial distribution of the project 
infrastructure, various sensitive environmental features 
occur within the proposed project footprint and include 
CBAs, ESAs, rivers, wetlands, pristine vegetation, etc. 

Specialist assessments have been undertaken to identify 
and assess the projects impact on sensitive biodiversity 
areas and include a Biodiversity Impact Assessment and 
Wetland and Aquatic Impact Assessment. Various levels 
of mitigation are put forward by the specialist studies 
based on the sensitivity of the receiving environment.  

Alien and invasive species will be controlled throughout 
the lifecycle of the project through the implementation of 
the Declared Weeds and Invasive Alien Plant 
Management Procedure (Document Ref: T4-PP-SHERQ-
038).  

Performance Standard 7: Indigenous People 

Overview Performance Standard 7 recognizes that Indigenous Peoples, as social groups with identities 
that are distinct from mainstream groups in national societies, are often among the most 
marginalized and vulnerable segments of the population. In many cases, their economic, social, 
and legal status limits their capacity to defend their rights to, and interests in, lands and natural 
and cultural resources, and may restrict their ability to participate in and benefit from 
development. Indigenous Peoples are particularly vulnerable if their lands and resources are 
transformed, encroached upon, or significantly degraded. 

Objectives ü To ensure that the development process fosters full respect for the human rights, dignity, 
aspirations, culture, and natural resource-based livelihoods of Indigenous Peoples.  

ü To anticipate and avoid adverse impacts of projects on communities of Indigenous 
Peoples, or when avoidance is not possible, to minimize and/or compensate for such 
impacts.  

ü To promote sustainable development benefits and opportunities for Indigenous Peoples 
in a culturally appropriate manner.  
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ü To establish and maintain an ongoing relationship based on Informed Consultation and 
Participation (ICP) with the Indigenous Peoples affected by a project throughout the 
ǇǊƻƧŜŎǘΩǎ ƭƛŦŜ-cycle.  

ü To ensure the Free, Prior, and Informed Consent (FPIC) of the Affected Communities of 
Indigenous Peoples when the circumstances described in this Performance Standard are 
present.  

ü To respect and preserve the culture, knowledge, and practices of Indigenous Peoples. 

Aspects 7.1 ¶ General 

¶ Avoidance of Adverse 
Impacts 

¶ Participation and 
Consent 

Consideration of PS7 to this project: 

As per IFC Guidance Note 7, in this Performance Standard, 
ǘƘŜ ǘŜǊƳ άLƴŘƛƎŜƴƻǳǎ tŜƻǇƭŜǎέ ƛǎ ǳǎŜŘ ƛƴ ŀ ƎŜƴŜǊƛŎ ǎŜƴǎŜ 
to refer to a distinct social and cultural group possessing 
the following characteristics in varying degrees: 

¶ Self-identification as members of a distinct indigenous 
cultural group and recognition of this identity by others; 

¶ Collective attachment to geographically distinct 
habitats or ancestral territories in the project area and 
to the natural resources in these habitats and territories; 

¶ Customary cultural, economic, social, or political 
institutions that are separate from those of the 
mainstream society or culture; or 

¶ A distinct language or dialect, often different from the 
official language or languages of the country or region 
in which they reside. 

With due consideration of the above accepted definition 
in IFC Guidance Note 7 and as per the international 
instruments under the United Nations (UN) Human Rights 
Conventions, no indigenous peoples are present within 
the study area and therefore PS7 is not triggered by this 
proposed development and no further assessment in this 
regard is required. 

7.2 ¶ Circumstances Requiring 
Free, Prior, and Informed 
Consent 

¶ Impacts on Lands and 
Natural Resources 
Subject to Traditional 
Ownership or Under 
Customary Use 

¶ Critical Cultural Heritage 

¶ Relocation of Indigenous 
Peoples from Lands and 
Natural Resources 
Subject to Traditional 
Ownership or Under 
Customary Use 

7.3 ¶ Mitigation and 
Development Benefits 

7.4 ¶ Private Sector 
Responsibilities Where 
Government is 
Responsible for 
Managing Indigenous 
Peoples Issues 

Performance Standard 8: Cultural Heritage 

Overview Performance Standard 8 recognizes the importance of cultural heritage for current and future 
generations. 

Objectives ü To protect cultural heritage from the adverse impacts of project activities and support its 
preservation.  

ü To promote the equitable sharing of benefits from the use of cultural heritage. 

Aspects 8.1 ¶ Protection of Cultural 
Heritage in Project 
Design and Execution 

Consideration of PS8 to this project: 

A detailed Heritage Impact Assessment as well as a 
Palaeontological Impact Assessment have been 
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undertaken by suitably qualified specialists. Various 
cultural heritage resources have been identified within 
the study area and specific mitigation measures for each 
(depending on significance) put forward.  

Chance Finds and Heritage Protection Procedure 
(Document Ref: T4-PP-SHERQ-037) has been prepared by 
Tetra4 for implementation by relevant project 
roleplayers. 

 WORLD BANK (WB) AND INTERNATIONAL FINANCE CORPORATION (IFC) GUIDELINES  

 WB ENVIRONMENTAL HEALTH AND SAFETY GUIDELINE FOR LIQUEFIED NATURAL GAS FACILITIES 

The EHS Guidelines for Liquefied Natural Gas (LNG) Facilities include information relevant to LNG base load 

liquefaction plants, transport (by sea and land), storage, regasification (including floating storage regasification 

units), peak shaving terminals, and LNG fuelling facilities. The key issues identified for LNG facilities related to 

environmental issues, occupational health and safety issues, and community health and safety issues. 

The following environmental issues should be considered as part of a comprehensive assessment and 

management program that addresses project-specific risks and potential impacts. Potential environmental 

issues associated with LNG facilities include the following: 

¶ Hazardous material management; 

¶ Wastewater discharges; 

¶ Air emissions; 

¶ Waste management; 

¶ Noise generation; 

¶ LNG transport related issues; and 

¶ LNG fuelling related issues. 

Occupational health and safety issues associated with LNG facilities operations include the following: 

¶ Fires and explosions; 

¶ Roll-over within tanks; 

¶ Contact with cold surfaces; 

¶ Chemical hazards; and 

¶ Confined spaces. 

Community health and safety impacts during the operation of LNG facilities or transport of LNG are related to 

potential accidental natural gas leaks, in either liquid or gas form. Additionally, security of the LNG facility to 

prevent unauthorised access is important. 

 IFC EHS GUIDELINES FOR ONSHORE OIL AND GAS DEVELOPMENT 

The EHS Guidelines for Onshore Oil and Gas Development include information relevant to seismic exploration, 

exploration and production drilling, development and production activities, transport activities including 

flowlines and pipelines, other facilities including pump stations, metering stations, pigging stations, compressor 

stations and storage facilities, ancillary and support operations, and decommissioning. Similar to the above WB 

guideline for LNG facilities, the key issues identified for onshore gas developments related to environmental 

issues, occupational health and safety issues, and community health and safety issues. 
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Potential environmental issues associated with onshore gas development projects include the following: 

¶ Air emissions; 

¶ Wastewater discharges; 

¶ Solid and liquid waste management; 

¶ Noise generation; 

¶ Terrestrial impacts and project footprint; 

¶ Impacts on subsoil and aquifers; 

¶ Spills; 

¶ Spill Response Planning; and 

¶ Energy efficiency and resource conservation. 

In addition to the typical OHS issues of large industrial activities, the following additional issues relate to onshore 

gas development projects: 

¶ Asset Integrity Management; 

¶ Fire and explosion; 

¶ Air quality; 

¶ Hazardous materials; 

¶ Transportation; 

¶ Well blowouts; and 

¶ Emergency preparedness and response. 

Community health and safety impacts during the construction and decommissioning of onshore gas 

developments include: 

¶ Physical hazards; 

¶ Exposure to emissions; 

¶ Security; and 

¶ Impacts on land use. 

 IFC ENVIRONMENTAL NOISE GUIDELINE 

The IFC General Environmental Health and Safety Guidelines on noise address impacts of noise beyond the 

property boundary of the facility under consideration and provides noise level guidelines. The IFC states that 

noise impacts should not exceed the levels presented in Table 9, or result in a maximum increase above 

background levels of 3 dBA at the nearest receptor location off-site (IFC, 2007). For a person with average 

hearing acuity an increase of less than 3 dBA in the general ambient noise level is not detectable. D = 3 dBA is 

therefore a useful significance indicator for a noise impact. 

It is further important to note that the IFC noise level guidelines for residential, institutional and educational 

receptors correspond with the SANS 10103 guidelines for urban districts. 
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Table 9: IFC noise level guidelines. 

Area 
One Hour LAeq (dBA) 

07:00 to 22:00 

One Hour LAeq (dBA) 

22:00 to 07:00 

Industrial receptors 70 70 

Residential, institutional and educational receptors 55 45 

 GHG AND CLIMATE CHANGE 

DǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ όDIDύ ŀǊŜ άǘƘƻǎŜ ƎŀǎŜƻǳǎ ŎƻƴǎǘƛǘǳŜƴǘǎ ƻŦ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜΣ ōƻǘƘ ƴŀǘǳǊŀƭ ŀƴŘ ŀƴǘƘǊƻǇƻƎŜƴƛŎΣ 

that absorb and emit radiation at specific wavelengths within the spectrum of thermal infrared radiation emitted 

ōȅ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜΣ ǘƘŜ ŀǘƳƻǎǇƘŜǊŜ ƛǘǎŜƭŦΣ ŀƴŘ ōȅ ŎƭƻǳŘǎΦ ¢Ƙƛǎ ǇǊƻǇŜǊǘȅ ŎŀǳǎŜǎ ǘƘŜ DID ŜŦŦŜŎǘΦ ²ŀǘŜǊ ǾŀǇƻǳǊ 

(H2O), CO2, nitrous oxide (N2O), methane (CH4) and O3 ŀǊŜ ǘƘŜ ǇǊƛƳŀǊȅ ƎǊŜŜƴƘƻǳǎŜ ƎŀǎŜǎ ƛƴ ǘƘŜ ŜŀǊǘƘΩǎ 

atmosphere. Moreover, there are a number of entirely human-made GHG gases in the atmosphere, such as the 

halocarbons and other chlorine and bromine containing substances, dealt with under the Montreal Protocol. 

Beside CO2, N2O and CH4, the Kyoto Protocol deals with the greenhouse gases sulphur hexafluoride (SF6), 

hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) (IPCC, 2007). Human activities since the beginning of 

the Industrial Revolution (taken as the year 1750) have produced a 40% increase in the atmospheric 

concentration of carbon dioxide, from 280 ppm in 1750 to 406 ppm in early 2017 (NOAA, 2017). This increase 

has occurred despite the uptake of a large portion of the emissions by various natural "sinks" involved in the 

carbon cycle (NOAA, 2017). Anthropogenic CO2 emissions (i.e., emissions produced by human activities) come 

from combustion of fossil fuels, principally coal, oil, and natural gas, along with deforestation, soil erosion and 

animal agriculture (IPCC, 2007). 

The International Finance Corporation (IFC) lists methods that countries and projects can reduce GHG impacts. 

These include carbon financing; improvement of energy efficiency; GHG sinks and reservoir protection and 

improvements; that environmentally friendly agriculture and forestry be encouraged; the increased use of 

renewable energy methods; implementation of carbon capture and sequestration methods; and improved 

waste management (recovery and use of methane emissions) as well as reducing GHG emissions from vehicle 

use and industrial, construction and energy production processes (IFC, 2007). Carbon financing may have much 

potential in developing countries as well as sustainable agriculture and forestry practices (IFC, 2012), and when 

supported by governments may be a way of reducing the countǊȅΩǎ DID ƛƳǇŀŎǘǎΣ ǿƘŜǊŜ ǇǊƻƧŜŎǘǎ ǊŜŎŜƛǾŜ ŎŀǊōƻƴ 

credits and financing for reducing GHG emissions and installing more environmentally friendly alternatives. 

Because different industries contribute various amounts of GHG emissions, the IFC performance standards 

suggests that for industrial processes the CO2-equivalent (CO2-e) emissions per year do not exceed 100 000 

tonnes, this including direct (Scope 1) and indirect (Scope 2) sources (IFC, 2012). 

 INTERNATIONAL AGREEMENTS 

In 1992, countries joined an international treaty, the United Nations Framework Convention on Climate Change 

(UNFCCC) as a framework for international cooperation to combat climate change by limiting average global 

temperature increases and the resulting climate change, and coping with impacts that were, by then, inevitable. 

By 1995, countries launched negotiations to strengthen the global response to climate change, and, two years 

later, adopted the Kyoto Protocol. The Kyoto Protocol legally binds developed country parties to emission 

reductƛƻƴ ǘŀǊƎŜǘǎΦ ¢ƘŜ tǊƻǘƻŎƻƭΩǎ ŦƛǊǎǘ ŎƻƳƳƛǘƳŜƴǘ ǇŜǊƛƻŘ ǎǘŀǊǘŜŘ ƛƴ нллу ŀƴŘ ŜƴŘŜŘ ƛƴ нлмнΦ !ǎ ŀƎǊŜŜŘ ƛƴ 5ƻƘŀ 

in 2012, the second commitment period began on 1 January 2013 and would end in 2020 (UNFCCC, 2017) but 

due to lack of ratification has not come into force. 

The Paris Agreement was adopted by 196 Parties at Conference of the Parties (COP) 21 in Paris, on 12 December 

2015 and commenced 4 November 2016. The Paris Agreement (2016) builds upon the Convention and ς for the 

first time ς brings all nations into a common cause to undertake ambitious efforts to combat climate change and 
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adapt to its effects, with enhanced support to assist developing countries to do so. As such, it charts a new 

course in the global climate effort. 

¢ƘŜ tŀǊƛǎ !ƎǊŜŜƳŜƴǘΩǎ ŎŜƴǘǊŀƭ ŀƛƳ is to strengthen the global response to the threat of climate change by 

keeping a global temperature rise this century well below 2°C above pre-industrial levels and to pursue efforts 

to limit the temperature increase even further to 1.5°C. Additionally, the agreement aims to strengthen the 

ability of countries to deal with the impacts of climate change. To reach these ambitious goals, appropriate 

financial flows, a new technology framework and an enhanced capacity building framework will be put in place, 

thus supporting action by developing countries and the most vulnerable countries, in line with their own national 

objectives. 

The Paris Agreement is founded on the idea of countries improving on their climate change strategies in 5-year 

cycles. The Paris AgǊŜŜƳŜƴǘ ǊŜǉǳƛǊŜǎ ŀƭƭ tŀǊǘƛŜǎ ǘƻ Ǉǳǘ ŦƻǊǿŀǊŘ ǘƘŜƛǊ ōŜǎǘ ŜŦŦƻǊǘǎ ǘƘǊƻǳƎƘ άƴŀǘƛƻƴŀƭƭȅ ŘŜǘŜǊƳƛƴŜŘ 

ŎƻƴǘǊƛōǳǘƛƻƴǎέ όb5/ǎύ ŀƴŘ ǘƻ ǎǘǊŜƴƎǘƘŜƴ ǘƘŜǎŜ ŜŦŦƻǊǘǎ ƛƴ ǘƘŜ ȅŜŀǊǎ ŀƘŜŀŘΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƘŀǘ ŀƭƭ 

Parties report regularly on their emissions and on their implementation efforts. The Paris Agreement proposes 

that Parties submit long-term low greenhouse gas emission development strategies (LT-LEDS) by 2020 but this 

was not mandatory. 

Parties will take stock of the collective efforts in relation to progress towards the goal set in the Paris Agreement 

and to inform the preparation of NDCs. There will also be a global stocktake every 5 years to assess the collective 

progress towards achieving the purpose of the Agreement and to inform further individual actions by Parties. 

Ethiopia submitted their first NDC to the UNFCCC secretariat and ratified the Paris agreement on 9 March 2017. 

Existing Parties were expected to submit their updated NDC in 2020; and new Parties their original NDCs. Parties 

are to submit updated NDCs every 5 years. As of May 2021, there are 192 parties that have submitted their NDCs 

and 8 parties that have submitted their second NDC. There are only 191 Parties to the Paris Agreement; Eritrea 

has not become a Party to the Paris Agreement but has submitted its first NDC. 

Countries as part of the Paris agreement established an enhanced transparency framework (ETF). ETF is to start 

in 2024 and all countries will need to openly report on all activities untaken and progress in climate change 

mitigation, adaptation measures as well as any support provided or received. ETF also sets out a procedure for 

reviewing submitted reports. The information provided as part of the ETF will be used as an input for the global 

stocktake which will assess the collective progress towards the long-term climate goals. 

 GLOBAL GHG EMISSION INVENTORY 

¢ƘŜ ǇǊƻǇƻǎŜŘ ¢ŜǘǊŀп /ƭǳǎǘŜǊ н ƻǇŜǊŀǘƛƻƴǎ ǿƻǳƭŘ Ƴƻǎǘ ƭƛƪŜƭȅ Ŧŀƭƭ ǳƴŘŜǊ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ άŜƴŜǊƎȅέ ŦƻǊ ǘƘŜ Ǝƭƻōŀƭ 

DID ƛƴǾŜƴǘƻǊȅΦ !ŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ άƳƛǘƛƎŀǘƛƻƴ ƻŦ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜέ ŘƻŎǳƳŜƴǘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ LƴǘŜǊƎƻǾŜǊƴƳŜƴǘŀƭ 

Panel on Climate Change (IPCC) fifth Assessment Report (AR5) (IPCC, 2014) the 2010 global GHG emissions were 

49 (±4.5) Gt CO2-e, of which 35% (17 Gt CO2-e) was a result of the energy sector. The World Resources Institute 

/ƭƛƳŀǘŜ ²ŀǘŎƘ Ǝƭƻōŀƭ DID ŜƳƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ άƛƴŘǳǎǘǊƛŀƭ ǇǊƻŎŜǎǎŜǎέ ǎŜŎǘƻǊ ǿŜǊŜ нΦттмм Dǘ /h2-e in 2016 (6% 

of total anthropogenic GHG emissions). 

 {h¦¢I !CwL/!Ω{ {¢!¢¦{ Lb ¢9wa{ hC /[La!¢9 /I!bD9 !b5 v¦!b¢LCL/!¢Lhb hC Dw99bIh¦{9 

GASES 

5.21.3.3.1 PARIS AGREEMENT - NATIONALLY DETERMINED CONTRIBUTION 

South Africa ratified the UNFCCC in August 1997 and acceded to the Kyoto protocol in 2002, with effect from 

2005. However, since South Africa is an Annex 1 country it implies no binding commitment to cap or reduce GHG 

emissions. The South African Intended Nationally Determined Contribution (INDC) was completed in 2015 and 

submitted to the UNFCCC on 1 November 2016. This was undertaken to comply with decision 1/CP.19 and 

1/CP.20 of the Conference of the Parties tƻ ǘƘŜ ¦bC//Φ ¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ŘŜǎŎǊƛōŜǎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ Lb5/ ƻƴ 

adaptation, mitigation and finance and investment necessities to undertake the resolutions. 

As part of the adaption portion the following goals have been assembled: 

1. Goal 1: Development and implementation of a National Adaption Plan. The implementation of this will 

also result in the implementation of the National Climate Change Response Plan (NCCRP) per the 2011 

policy. 
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2. Goal 2: In the development of national, sub-national and sector strategy framework, climate concerns 

must be taken into consideration. 

3. Goal 3: An official institutional function for climate change response planning and implementation 

needs to be assembled. 

4. Goal 4: The creation of an early warning, vulnerability, and adaptation monitoring system 

5. Goal 5: Develop policy regarding vulnerability assessment and adaptation needs. 

6. Goal 6: Disclosure of undertakings and costs with regards to past adaptation strategies. 

As part of the mitigation portion the following have been, or can be, implemented at National level: 

¶ The approval of 79 (5 243 MW) renewable energy Independent Power Producer (IPP) projects as part 

of a Renewable Energy Independent Power Producer Procurement Programme (REI4P). An additional 

6 300 MW is being deliberated. 

¶ ! άDǊŜŜƴ /ƭƛƳŀǘŜ CǳƴŘέ Ƙŀǎ ōŜŜƴ ŎǊŜŀǘŜŘ ǘƻ ōŀŎƪ ƎǊŜŜƴ ŜŎƻƴƻƳȅ ƛƴƛǘƛŀǘƛǾŜǎΦ ¢Ƙƛǎ ŦǳƴŘ ǿƛƭƭ ōŜ ƛƴŎǊŜŀǎŜŘ 

in the future to sustain and improve successful initiatives. 

¶ It is intended that by 2050 electricity will be decarbonised. 

¶ Carbon Capture and Sequestration (or Carbon Capture and Storage) (CCS). 

¶ To support the use of electric and hybrid electric vehicles. 

¶ Reduction of emissions can be achieved through the use of energy efficient lighting; variable speed 

drives and efficient motors; energy efficient appliances; solar water heaters; electric and hybrid electric 

vehicles; solar photovoltaic; wind power; CCS; and advanced bioenergy. 

A draft update of the first NDC was published for public comment on the 30th of March 2021 and the final 

updated of the first NDC was published and submitted to the UNFCCC on the 27th of September 2021 in 

preparation for the 26th Conference of the Parties (to held in Glasgow, Scotland in November 2021). The final 

update of the first NDC South Africa has not submitted its second NDC to UNFCCC. The draft document describes 

{ƻǳǘƘ !ŦǊƛŎŀΩǎ b5/ ƻƴ ŀŘŀǇǘŀǘƛƻƴΣ ƳƛǘƛƎŀǘƛƻƴ ŀƴŘ ŦƛƴŀƴŎŜ ŀƴŘ ƛƴǾŜǎǘƳŜƴǘ ƴŜŎŜǎǎƛǘƛŜǎ ǘƻ ǳƴŘŜǊǘŀƪŜ ǘƘŜ 

resolutions with updated revisions to the adaptation goals and mitigation targets. 

As part of the updated adaption portion the following goals have been assembled: 

1. Goal 1: Enhance climate change adaptation governance and legal framework. 

2. Goal 2: Develop an understanding of the impacts on South Africa of 1.5 and 2°C global warming and the 

underlying global emission pathways through geo-spatial mapping of the physical climate hazards, and 

adaptation needs in the context of strengthening the key sectors of the economy. This will provide the 

ǎŎƛŜƴǘƛŦƛŎ ōŀǎƛǎ ŦƻǊ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ǘƘŜ ƴŀǘƛƻƴŀƭ ŀƴŘ ǇǊƻǾƛƴŎƛŀƭ ƎƻǾŜǊƴƳŜƴǘǎΩ ǊŜŀŘƛƴŜǎǎ ǘƻ ǊŜǎpond to 

climate risk. 

3. Goal 3: Implementation of National Climate Change Adaptation Strategy (NCCAS) adaptation 

interventions for the period 2021 to 2030, where priority sectors have been identified as biodiversity 

and ecosystems; water; health; energy; settlements (coastal, urban, rural); disaster risk reduction, 

transport infrastructure, mining, fisheries, forestry and agriculture. 

4. Goal 4: Mobilise funding for adaptation implementation through multilateral funding mechanisms. 

5. Goal 5: Quantification and acknowledgement of the national adaptation and resilience efforts. 

As part of the mitigation portion the following have been, or can be, implemented at National level: 

¶ The approval of 79 (5 243 MW) renewable energy Independent Power Producer projects as part of a 

Renewable Energy Independent Power Producer Procurement Programme. An additional 6 300 MW is 

being deliberated. 
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¶ ! άDǊŜŜƴ /ƭƛƳŀǘŜ CǳƴŘέ Ƙŀǎ ōŜŜƴ ŎǊŜŀǘŜŘ ǘƻ ōŀŎƪ ƎǊŜŜƴ ŜŎƻƴƻƳȅ ƛƴƛǘƛŀǘƛǾŜǎΦ ¢Ƙƛǎ ŦǳƴŘ ǿƛƭƭ ōŜ ƛƴŎǊŜŀǎŜŘ 

in the future to sustain and improve successful initiatives. 

¶ It is intended that by 2050 electricity will be decarbonised. 

¶ CCS. 

¶ To support the use of electric and hybrid electric vehicles. 

¶ Reduction of emissions can be achieved through the use of energy efficient lighting; variable speed 

drives and efficient motors; energy efficient appliances; solar water heaters; electric and hybrid electric 

vehicles; solar photovoltaic (PV); wind power; CCS; and advanced bioenergy. 

¶ Updated targets based on revised 100-year global warming potential (GWP) factors (published in the 

Annex to decision 18/CMA.1 of the IPCC 5th assessment report) and based on exclusion of land sector 

emissions arising from natural disturbance. The updated NDC mitigation targets, consistent with South 

!ŦǊƛŎŀΩǎ fair share, are presented in Table 10. 

Table 10: South Africa's NCD mitigation targets. 

Year Target Corresponding period 

2025 South !ŦǊƛŎŀΩǎ ŀƴƴǳŀƭ DID ŜƳƛǎǎƛƻƴǎ ǿƛƭƭ ōŜ ƛƴ ŀ ǊŀƴƎŜ ōŜǘǿŜŜƴ офу - 510 
Mt CO2-e. 

2021-2025 

2030 {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŀƴƴǳŀƭ DID ŜƳƛǎǎƛƻƴǎ ǿƛƭƭ ōŜ ƛƴ ŀ ǊŀƴƎŜ ōŜǘǿŜŜƴ офу - 440 
Mt CO2-e. 

2026-2030 

5.21.3.3.2 NATIONAL CLIMATE CHANGE RESPONSE POLICY 

The National Climate Change Response White Paper stated that in responding to climate change, South Africa 

has two objectives: to manage the inevitable climate change impacts and to contribute to the global effort in 

stabilising GHG emissions at a level that avoids dangerous anthropogenic interference with the climate system. 

The White Paper proposes mitigation actions, especially a departure from coal-intensive electricity generation, 

be implemented in the short- and medium-term to match the GHG trajectory range. Peak GHG emissions are 

expected between 2020 and 2025 before a decade long plateau period and subsequent reductions in GHG 

emissions. 

The White Paper also highlighted the co-benefit of reducing GHG emissions by improving air quality and reducing 

respiratory diseases by reducing ambient particulate matter, ozone and SO2 concentrations to levels in 

compliance with NAAQS by 2020. 

In order to achieve these objectives, the Department of Forestry, Fisheries and Environment (DFFE) has 

appointed a service provider to establish a national GHG emissions inventory, which will report through SAAQIS. 

The draft Climate Change Bill was published for comment on the 8th of June 2018 and introduced to parliament 

on the 18th of February 2022 (B9-2022). The Bill is aligned with internationaƭ ǇƻƭƛŎƛŜǎ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ {ƻǳǘƘ !ŦǊƛŎŀΩǎ 

Nationally Determined Contribution and aim to reduce GHG emissions as primary driver to anthropogenic 

climate change. The aim of the Bill is to achieve an effective climate change response through a long-term just 

transition to a low carbon economy that is climate resilient and allows for sustainable development of South 

Africa. When in force, the Bill will: 

¶ Establish provincial and municipal forums on climate change which will be responsible for coordinating 

climate change response actions in each province. 

¶ Strengthen the establishment of the Presidential Climate Change Coordinating Commission (4PC). 

Although, the 4PC has already been established and has been working for the Government since 

December 2020, however, its establishment only carries legal force after the Bill becomes an Act. 
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¶ Within one year of the coming into force of the Act, establish a National Adaptation Strategy. This 

strategy will guide South Africa's adaptation to the impacts of climate change and develop adaptation 

scenarios which anticipate the likely impacts over the short, medium, and long term. 

¶ Determine a national GHG emissions trajectory, which must be reviewed every five years, and which 

indicates an emissions reduction objective. 

¶ Put in place a 5-yearly sectoral emission targets for identified sectors and sub-sectors. The sectoral 

targets must be aligned with the national GHG emissions trajectory and include quantitative and 

qualitative GHG emission reduction goals. 

¶ Bring into force the carbon budget allocation mechanism, which will replace the current National 

Pollution Prevention Plan mechanism which is enforced under the National Environmental 

Management: Air Quality Act (NEM:AQA). The carbon budget will be linked to the Carbon Tax Act, in 

relation to carbon tax rates which will be charged on emissions above the carbon budget. 

The Bill is nearing the end of its parliamentary process having been passed by the National Council of Provinces 

and been returned to the National Assembly for concurrence. It is likely to be enacted during the operational 

lifetime of the Tetra4 Cluster 2, if not before. 

5.21.3.3.3 GREENHOUSE GAS EMISSIONS REPORTING 

Regulations pertaining to GHG reporting using the National Atmospheric Emissions Inventory System (NAEIS) 

were published in 2017 (Republic of South Africa, 2017) (as amended by GN R994, 11 September 2020). The 

South African mandatory reporting guidelines focus on the reporting of Scope 1 emissions only. 

The South African Greenhouse Gas Emission Reporting System (SAGERS) web-based monitoring and reporting 

system will be used to collect GHG information in a standard format for comparison and analyses. The system 

forms part of the national atmospheric emission inventory component of South African Atmospheric Emission 

Licensing and Inventory Portal (SAAELIP). Tetra4 operations will have to report their GHG emissions to SAGERS 

since there is no threshold for annual GHG emissions reporting for the Natural Gas producers as per the 

amended GHG reporting guidelines (GG43712, 7 September 2020). 

The DFFE is working together with local sectors to develop country specific emissions factors in certain areas; 

however, in the interim the IPCC default emission figures may be used to populate the SAAQIS GHG emission 

factor database. These country specific emission factors will replace some of the default IPCC emission factors. 

Technical guidelines for GHG emission estimation have been issued. 

Also, the Carbon Tax Act (No 15 of 2019) (Republic of South Africa, 2019) includes details on the imposition of a 

tax on the CO2-e of GHG emissions. Certain production processes indicated in Annexure A of the Declaration of 

Greenhouse Gases as Priority Pollutants (Republic of South Africa, 2017) with GHG more than 0.1 mega tonnes 

(Mt) or million metric tonnes, measured as CO2-e, are required to submit a pollution prevention plan to the 

Minister for approval. 

5.21.3.3.4 NATIONAL GHG EMISSIONS INVENTORY 

South Africa is perceived as a global climate change contributor and is undertaking steps to mitigate and adapt 

to the changing climate. DFFE is categorised as the lead climate change institution and is required to coordinate 

and manage climate related information such as development of mitigation, monitoring, adaption, and 

evaluation strategies (DEA, 2019). This includes the establishment and updating of the National GHG Inventory. 

The National Greenhouse Gas Improvement Programme (GHGIP) has been initiated; it includes sector specific 

targets to improve methodology and emission factors used for the different sectors as well as the availability of 

data. 

The 2000 to 2017 National GHG Inventory was prepared using the 2006 IPCC Guidelines (IPCC, 2006) based on 

updated sector information and emission estimation techniques. According to the 4th Biennial Update Report to 

the UNFCCC (DFFE, 2021), the total GHG emissions in 2017 were estimated at approximately 512.14 million 

metric tonnes CO2-e (excluding Forestry and Other Land Use [FOLU]). This was a 14.2% increase from the 2000 
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total GHG emissions (excluding FOLU) and 2.8% decrease from the 2015 total GHG emissions (excluding FOLU). 

FOLU is estimated to be a net carbon sink which reduces the 2017 GHG emissions to 482.02 million metric tonnes 

CO2-e. The estimated GHG emissions (excluding FOLU) for 2017 showed the Industrial Processes and Product 

Use (IPPU) sector contributed 6.3% to the total GHG emissions (excluding FOLU). The estimated CO2-e emissions 

(excluding FOLU) for 2017 for the IPPU sector is 32.08 million metric tonnes. 
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6 NEED AND DESIRABILITY OF THE PROPOSED ACTIVITY 

This section detailing the need and desirability of the project was obtained from Tetra4 as well as the Economic 

specialist.  

Tetra4 has commenced with the Cluster 1 Helium and Methane gas production operations with proven 

resources of both products. Helium is one of the core products to be produced and processed by the proposed 

Cluster 2 gas production development. Tetra4 plans to sell this product to an entity that will distribute the gas 

nationally and internationally. Given that South Africa imports helium at present, the substitution of the 

importation of this gas with a local product will be of benefit to the country s economy.  

LNG is produced both worldwide and domestically at relatively low cost and is cleaner burning with lower CO2 

emissions than coal, petrol, diesel or propane fuels. Natural gas vehicles show an average reduction in ozone 

forming emissions of 80 percent compared to petrol vehicles. Table 11 below are some features about both 

helium and LNG, potential project benefits, as well as a brief of the need and desirability of these gases. 

Table 11: Helium and LNG properties and uses. 

Helium Properties and Uses LNG Properties and Uses 

Helium is one of the most common elements in the 
ǳƴƛǾŜǊǎŜΦ Lǘ ƛǎ ŎŀƭƭŜŘ ŀ ƴƻōƭŜ Ǝŀǎ ōŜŎŀǳǎŜ ƛǘ ŘƻŜǎƴΩǘ 
chemically interact with other elements. Its atomic 
number is 2 and the weight is 4.002. In its natural 
state, it ŘƻŜǎƴΩǘ ƘŀǾŜ ŀƴȅ ǎƳŜƭƭΣ ǘŀǎǘŜ ƻǊ ŎƻƭƻǳǊΦ 

LNG is clear, colourless, and odourless. LNG is non-
corrosive and non-toxic. The potential hazards of LNG 
are the result of its basic properties including its 
cryogenic nature and dispersion and flammability 
characteristics.  

Occurrence and Discovery Occurrence and Discovery 

Helium can be found all over the universe, although 
it ƛǎƴΩǘ widely distributed on Earth. Its most frequent 
form is gas. It shares many characteristics with other 
noble gases. Helium ŘƻŜǎƴΩǘ form compounds easily 
with other elements. It is also very stable and has 
many important uses. Its symbol in the periodic table 
is άHeέ. Its stability and non-reactive nature make it 
the perfect tool for handling unstable materials. The 
element was discovered in 1868 during a solar 
eclipse. It took scientists 30 years to extract and 
isolate the gas from the uranium ore clevite. 

Natural gas is a naturally occurring hydrocarbon gas 
mixture consisting primarily of methane, but 
commonly including varying amounts of other higher 
alkanes, and sometimes a small percentage of carbon 
dioxide, nitrogen, hydrogen sulphide, or helium. It is 
formed when layers of decomposing plant and 
animal matter are exposed to intense heat and 
pressure supplied by existing under the surface of the 
Earth over millions of years. The energy that the 
plants originally obtained from the sun is stored in 
the form of chemical bonds in the gas. 

The gas is not prevalent on Earth. It is usually 
extracted from natural gas and the typical amount 
found in natural gas deposits ranges from 2 to 7%. It 
ŘƛŘƴΩǘ ǘŀƪŜ ƭƻƴƎ ŦƻǊ ƎƻǾŜǊƴƳŜƴǘǎ ǘƻ ǊŜŀƭƛȊŜ ƛǘǎ 
usefulness in military operations. Access to it was 
restricted during the two World Wars. In its purest 
ŦƻǊƳΣ ǘƘŜ ŜƭŜƳŜƴǘ ŘƻŜǎƴΩǘ ǇƻǎŜ ŀƴȅ ƘŜŀƭǘƘ ǊƛǎƪǎΦ 

Natural gas is found in deep underground rock 
formations or associated with other hydrocarbon 
reservoirs in coal beds and as methane clathrates. 
Petroleum is another resource and fossil fuel found 
in close proximity to and with natural gas. Most 
natural gas was created over time by two 
mechanisms: biogenic and thermogenic. Biogenic gas 
is created by methanogenic organisms in marshes, 
bogs, landfills, and shallow sediments. Deeper in the 
earth, at greater temperature and pressure, 
thermogenic gas is created from buried organic 
material. 

Inhaling excessive amounts has its risks. The danger 
is the gas functions as an asphyxiate. Inhaling helium 
from pressure tanks can damage the lungs. The 

Most natural gas comes from three types of wells 
namely natural gas and condensate wells, oil wells, 
and coal bed methane wells. 
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Helium Properties and Uses LNG Properties and Uses 

variants found in weather balloons may have other 
elements that are unhealthy to breathe. 

Helium Properties LNG Properties 

Its atomic number indicates there are two electrons 
and two protons in a neutral helium atom. Its most 
vital properties are density, melting and boiling 
points, state of matter and atomic mass. The density 
is 101.325 kilopascals (kPa) and 0.1786 grams per 
litre at 32°F (0.0°C). Its atomic mass is 4.0026 grams 
per mole. 

Quantities of natural gas are measured in normal 
cubic meters (corresponding to 0 °C at 101.325 kPa) 
or in standard cubic feet (corresponding to 16 °C and 
14.73 psia). The gross heat of combustion of 1m3 of 
commercial quality natural gas is around 39 MJ (10.8 
kWh), but this can vary by several percent. 

Solid and liquid helium can only manifest in high and 
low temperature settings. Either condition cannot 
manifest under normal pressures. -272°C (0.95 
Kelvin) is the melting point. The boiling point is -268°C 
(4.22 Kelvin).  

The burning of natural gas produces far lower 
amounts of sulfur dioxide and nitrous oxides than 
other fossil fuels. 

One of the more interesting uses of helium is in 
cryogenics. This field is concerned with low 
temperature phenomena and its production. Most of 
the helium produced today is used for cryogenics. 

Gas is an important transitionary fuel as countries 
around the world look for reliable, affordable, safe 
and low carbon alternatives to coal and nuclear, and 
ways of supporting renewable energy sources. 

Common uses of Helium Common uses of LNG 

Evidence shows that the human voice can be changed 
with a bit of helium. The gas is also used as light 
weight aircraft fuel. The element is usually combined 
with hydrogen in air balloons. Hydrogen alone is fine, 
but helium makes the balloon safer to use. The same 
gas is used by caisson workers too as the divers use 
oxygen and helium during their dives. The 
combination provides them with the atmosphere 
necessary to survive in high pressure environments. 

LNG or more specifically CNG is used as a motor fuel 
instead of petroleum products, since it has a number 
of advantages, the most important being to provide 
the industry with cleaner, more environmentally 
friendly fuel, as well as offering business and 
consumers a cost-effective alternate energy source. 

Although vehicles can use natural gas as either a 
liquid or a gas, most vehicles use the gaseous form 
compressed to pressures above 200 bar. Tetra4 
already has a pilot project whereby busses are 
powered with gas in the region.  

Helium Medical Applications LNG and Transportation 

Helium can also be used for breathing observation. It 
is essential in treating ailments such as asthma, 
emphysema and other conditions that affect 
breathing. The gas is usually used to treat diseases 
that affect the lungs.  

Hospital MRI scans reply on liquefied helium. When 
the element is set at -269°C (the low boiling point), it 
becomes usable in cooling the MRI magnet. 

LNG is liquefied natural gas. CNG is compressed 
natural gas. The key point ς and the reason there are 
two fuels, not one ς is that gas has different energy 
densities in different states. One unit of liquid gas 
energy takes up 3 times less volume than one unit of 
compressed gas energy. More fuel can be stored 
onboard a vehicle using LNG because the fuel is 
stored as a liquid, making its energy density greater 
than that of CNG. This makes LNG well suited for 
Class 7 and 8 trucks requiring a greater range. 

Acute and chronic forms of respiratory ailment 
treatments have helium components. In almost all 
cases, oxygen and helium are used together. This 

Besides use in road vehicles, it is also used in aerial 
vehicles. Compressed natural gas has been used in 
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combination gets to the lungs much quicker. Helium 
in different forms and combinations are used in 
medical instrumentations and nuclear medicine. 

some aircraft like the Aviat Aircraft Husky 200 CNG 
and the Chromarat VX 1 KittyHawk. 

Helium in Manufacturing and Cryogenics LNG in Power Generation 

Of the 2014 world helium total production of about 
32 million kg (180 million standard cubic meters) 
helium per year, the largest use (about 32% of the 
total in 2014) was in cryogenic applications, most of 
which involves cooling the superconducting magnets 
in medical MRI scanners and NMR spectrometers 
(Wikipedia).  

Helium is used as a shielding gas in arc welding 
processes on materials that at welding temperatures 
are contaminated and weakened by air or nitrogen. 

Helium is used as a protective gas in growing silicon 
and germanium crystals, in titanium and zirconium 
production, and in gas chromatography, because it is 
inert (Wikipedia). 

Natural gas is a major source of electricity generation 
through the use of cogeneration, gas turbines and 
steam turbines. Natural gas is also well suited for a 
combined use in association with renewable energy 
sources such as wind or solar.  

Particularly high efficiencies can be achieved through 
combining gas turbines with a steam turbine in 
combined cycle mode. Natural gas burns more 
cleanly than other hydrocarbon fuels, such as oil and 
coal, and produces less carbon dioxide per unit of 
energy released. For transportation, burning natural 
gas produces about 30 percent less carbon dioxide 
than burning petroleum. For an equivalent amount of 
heat, burning natural gas produces about 45 percent 
less carbon dioxide than burning coal for power. 

Helium in Space Technology Domestic Uses for LNG 

NASA space programs use the gas to fuel their 
shuttles. Liquid fuels are volatile. They are packed 
with corrosive material that could destroy a 
spacecrafts casing. To avoid this problem, a craft is 
filled with helium gas. The same process is used in 
blimps and air balloons. It is preferred to hydrogen as 
it is not flammable. The element is also used to keep 
nuclear reactors cool. 

Natural gas dispensed in a residential setting can 
generate temperatures in excess of 1100 °C making it 
a powerful domestic cooking and heating fuel. In 
much of the developed world it is supplied through 
pipes to homes, where it is used for many purposes 
including ranges and ovens, gas heated clothes 
dryers, heating / cooling, and central heating. 
Heaters in homes and other buildings may include 
boilers, furnaces, and water heaters. 

Other Helium Applications Other LNG Applications 

Helium neon lasers use the element extensively. 
These instruments are used for barcode reading. The 
same element is needed to monitor small fractures in 
ships and other vehicles. 

Natural gas is a major feedstock for the production of 
ammonia, via the Haber process, for use in fertilizer 
production. 

Helium dating is relied on to date rocks that contain 
uranium and titanium.  

The gas is used for protection during germanium 
crystal and silicon production. It is valued as a 
protective gas because of its inert nature. 

Natural gas is also used in the manufacture of fabrics, 
glass, steel, plastics, paint, and other products. 

HeliumΩǎ properties also make it ideal for observation 
in quantum mechanics. Its structure is basic and easy 
to study. Numerous mathematical processes are 
used to assess subatomic particle behaviour. Using 
these techniques, neutrons, electrons and protons 
can be studied. However, these tests cannot 

Natural gas can be used to produce hydrogen, with 
one common method being the hydrogen reformer. 
Hydrogen has many applications: it is a primary 
feedstock for the chemical industry, a hydrogenating 
agent, an important commodity for oil refineries, and 
the fuel source in hydrogen vehicles. 
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determine their actions 100% accurately. This is due 
to the nature of quantum mechanics. 

6.1 POTENTIAL PROJECT BENEFITS 

The expected benefits of the proposed project to the South African economy and especially the Free State 

Province will be: 

¶ LNG is devoid of some of the criteria pollutants contained in crude oil and coal and thus produces 

significantly less carbon dioxide emissions making it a cleaner fossil fuel energy source, an alternative 

to renewable energy; 

¶ Large capital investment for the gas production infrastructure with associated local and regional 

benefits to the economy (drilling; setting the gas producing wells, pipeline, LNG/LHe plant; etc.); 

¶ Local business opportunities whereby there is potential to make use of empowered local contracting 

companies; 

¶ Training and transferring experience and skills to local people employed; 

¶ Social benefits such Tetra4 s Social and Labour Plan (SLP) interventions and other social responsibility 

programmes; 

¶ Will prompt further investigations on gas production and use in South Africa as well as other industries 

that would have beneficial use of the gas (e.g.: fertilizer production, gas powered vehicles, etc); 

¶ Promotion of gas as a bridging fuel towards South Africa achieving the renewable energy use targets as 

opposed to the extensive use of fossil fuels in the short to medium term; 

¶ Reduce the amount of Helium and LNG that South Africa needs to import; and 

¶ Possible international investment into the country. 

6.2 ECONOMIC FACTORS IN FAVOUR OF THE PROJECT 

 POSITIVE ECONOMIC IMPACTS 

The economic impact is based on the optimum production year principle, which is one specific year. In this 

regard, 6 years from today, namely 2028. The basis for selection is that in that year Tetra4 will be in full 

production as is anticipated in the Cluster 2 expansion. Table 12 below provides an overview of the economic 

costs as a basis of assessment and rows are numbered in the last column and the pertinent rows discussed in 

more detail hereunder.  
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Table 12: Potential economic benefits as calculated by the economic specialist and Tetra4. 

 

The key findings in Table 12 above are outlined below.  

¶ In row 8, in an optimal year for Cluster 2, Tetra4 could add an additional R3.65 billion to the local 

economy. Including multipliers, this additional GDP could increase to R6.8 billion. Relative to the 

Matjhabeng economy, this is a 13% addition to GDP. Subject to economic multiplier leakage, this is a 

significant additional amount to the local economy. 

¶ Row 11 shows that an additional 1 218 jobs could be created, and after multipliers this could amount 

to 4 623 jobs throughout the country. Relative to the local economy, this is an addition of just over 5% 

and needs to be considered as a significantly positive impact. 

¶ The employment multiplier is higher than the GDP multiplier because the gas and helium industry is 

capital intensive, meaning its cost per job created is high, and as the cost per job in downstream 

industries are lower, thus the multiplier is in favour of job-creation downstream. In simple terms this 

means that one job created by Tetra4 has the potential of creating almost 4x as many formal jobs. 

¶ A further factor is that the project could save SA R6.6 billion in foreign exchange per annum ς foreign 

exchange earnings in a stable currency are important for a country as it is an indication of wealth ς the 

more stable currency a country possesses, the higher the quality of its financial standing in the world 

which results in better trading relations and less expensive cost of capital. 

 DEMAND FOR HELIUM 

The demand for a product or service is defined as a consumer's desire to purchase goods and services and 

willingness to pay a price for such goods or services. The processing of helium is a high priority for Tetra4 and 

the demand for this gas is important for the assessment of this expansion. A detailed discussion on what Helium 

is as well as its many uses is included in Table 11. A summary of the commercial uses of Helium is shown in Figure 

24.  

Phase 2 Methane/LNG Helium Row #

Assume steady state date 2028 2028 Total

Daily Volume -  1000 Standard Cubic Feet 40 000                   4 000                 44 000               1       

Yearly Volume - 1000 Standard Cubic Feet - 265 workdays 9 000 000              900 000             9 900 000          2       

US Dollar Price per 1000scf 15 250 #N/ A 3       

Turnover in US Dollars (incl maint days) pa 135 000 000          225 000 000      360 000 000      4       

Rand:USD Exchange (2028) 18.4 18.4 18.4 5       

Turnover in Rand pa - Rand million 2 490                     4 151                 6 641                 6       

% GDP:Turnover - Estmated natural gas 55% 55% 55% 7       

GDP (Economic Value Added by Tetra 4) pa Rand  Million 1 370                     2 283                 3 653                 8       

Add GDP Multiplier 1.87                       1.87                   1.87                   9       

National GDP Addition - R Million 2 558                     4 263                 6 822                 10     

Estimated Direct Employment 457                        761                    1 218                 11     

Employment Multiplier 3.80                       3.80                   3.80                   12     

Total Employment 1 733                     2 889                 4 623                 13     

GGP Matjhabeng - 2028 Est (Rand Million) 53 221                   53 221               53 221               14     

% relative to GGP including mulitpliers 5% 8% 12.8% 15     

Estimated Employment in Matjhabeng 80 211                   80 211               80 211               16     

% Additional employment relative to  Matjhabeng 2.2% 3.6% 5.8% 17     

New Investment over 2 years (Rounded off) - Rand Million 13 000               18     

Deduct for imports (Equipment, Fabrication and Installation) 6 500                 19     

Annualise (Above investment over two years) 3 250                 20     

Estimated national investment multiplier 1.87                   21     

New investment after leakage and added multipliers per annum 6 078                 22     

Average investment in Matjabeng per annum 10 644               23     

% New Investment relative to Matjabeng Economy pa 57% 24     

Average Current Account last 10 years (127 176)            25     

Tetra4 potential Mitigation to Current Account 6000 26     

Tetra4 potential Mitigation to Current Account % 5% 27     
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Figure 24: Uses of Helium. 

Helium is a non-renewable natural resource that is mostly recovered from natural gas deposits. Thus, helium is 

typically a by-product of natural gas fields. It is important to note that helium is found in recoverable quantities 

in only a few locations around the world, many of which are being depleted.  

In the gas fields of Virginia in the Free State, the source of helium for this study is indicated as being unique given 

the high helium content in the gas field. This makes this deǾŜƭƻǇƳŜƴǘ ŀ ǇƻǘŜƴǘƛŀƭ άƎŀƳŜ ŎƘŀƴƎŜǊέ ƛƴ ǘƘŜ ƘŜƭƛǳƳ 

industry in that Tetra4 could produce helium as its prime product, with methane potentially being a by-product. 

This is a different strategy to how helium is currently recovered worldwide. The uniqueness of this situation is 

that as pressure increases on reducing gas production worldwide, helium production will also decline. However, 

in the case of Tetra4, as said, this status quo is reversed, meaning that the Virginia Gas fields may well become 

a significant strategic helium resource in the world. 

When looking at the future uses of helium, there is overwhelming evidence that this element with its rare 

properties will continue to be in demand. Research is showing that helium is increasingly used in the health 

industry, and as a coolant in the military and rocket industries. In addition, helium is targeted as a coolant in the 

potential new nuclear energy generators using fusion, as opposed to fission. In addition, increasing consumption 

of helium in the electronics and semiconductor industry is expected. 

The importance of the demand for helium is that an economic need and desirability would be low if a sufficient 

demand now, or in the future, could not be established. In this regard, all indications are that the demand for 

helium is strong and sustainable, thus contributing strongly to the economic need and desirability of this 

expansion. 

The global supply and demand for Helium is shown in Figure 25 was sourced from the Edison Research Group as 

ǇǳōƭƛǎƘŜŘ ƻƴ wŜƴŜǊƎŜƴΩǎ ǿŜōǎƛǘŜΦ Lǘ ǎƘƻǿǎ ŀ ǇƻǎǎƛōƭŜ ǎƭƛƎƘǘ ƻǾŜǊǎǳǇǇƭȅ ƻŦ ƘŜƭƛǳƳ ƛƴ ƴŜȄǘ ŦŜǿ ȅŜŀǊǎΣ ōǳǘ 

thereafter demand is likely to outstrip supply (all things being equal).  

A few independent forecasts for the global growth in demand for helium are mentioned below: 

¶ Energy Industry Review, an energy magazine in Europe, predicts a 4 % CAGR between 2019 and 2027. 
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¶ Mordor Intelligence, an independent research company, also predicted growth at 4 % CAGR between 

2021 and 2026. 

¶ Global Newswire, an independent market analyst reporting on listed investments, predicts the growth 

to be 4.5 % to 2030. 

¶ Various other sources put the growth rate of helium much higher than the three sources above - at 

between 5-11 % CAGR based on the continued increase in scientific and technological innovation. 

 

Figure 25: Global demand and supply of Helium in Billion Cubic Feet. 

 DEMAND FOR NATURAL GAS  

In this and the section below, the need for natural gas is discussed. Note that natural gas is largely composed of 

methane, and the gas fields under discussion yields methane as its primary gas. Thus, in discussing natural gas, 

a discussion of methane is implicit. 

The self-evident nature of the need for natural gas is stated in the list of items below (not an exhaustive list):  

¶ The electric power sector uses natural gas to generate electricity. For example, natural gas accounted 

for 40% of U.S. electricity generation in 2020, as opposed to 3% in SA. 

¶ The industrial sector uses natural gas as a fuel for heating, as a feedstock to produce chemicals, fertilizer 

and hydrogen, and many other applications. 

¶ The residential sector uses natural gas for heating, cooking and other applications. 

¶ The commercial sector needs natural gas to heat buildings and water, to operate refrigeration and 

cooling equipment, to cook, to dry clothes, and to provide outdoor lighting. Some consumers in the 

commercial sector also use natural gas as a fuel in combined heat and power systems.  

¶ The transportation sector uses natural gas as a fuel to operate compressors that move natural gas 

through pipelines and as a vehicle fuel in the form of compressed natural gas and liquefied natural gas. 

At present gas still plays a significant role in the production of energy in the world. Gas makes up 25% of the 

ǿƻǊƭŘΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ƛƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ ƎǊƻǿǘƘ ƛƴ ǘƘŜ ŘŜƳŀƴŘ ŦƻǊ Ǝŀǎ ŀǇǇŜŀǊǎ ǘƻ ōŜ ǎǘŀōƭŜΦ 

In South Africa, natural gas plays a relatively small part in contributing to electricity generation. Gas is not 

ǊŜƎŀǊŘŜŘ ŀǎ ŀ ŎƭŜŀƴŜǊ ŜƴŜǊƎȅ ǘƘŀƴ άƎǊŜŜƴ ŜƴŜǊƎȅέ ǎƻǳǊŎŜǎΣ ŦƻǊ ŜȄŀƳǇƭŜ ǎƻƭŀǊΣ ǿŀǘŜǊ ŀƴŘ ǿƛƴŘΣ ōǳǘ ƛǎ ǳƴŘƻǳōǘŜŘƭȅ 

άŎƭŜŀƴŜǊέ ǘƘŀƴ ŎƻŀƭΦ !ǎ ŀ άōǊƛŘƎƛƴƎέ ǎƻǳǊŎŜ ƻŦ ŜƴŜǊƎȅΣ ǘƘŜǊŜ ƛǎ ǎǳŦŦƛŎƛŜƴǘ ŎŀǳǎŜ ǘƻ rate gas as economically needed 

and desirable. Gas processing in SA could therefore be favoured in the short and medium term, however, it is 

very likely that at some future point, targets will be set to reduce gas production (although not Helium) in the 
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same manner as targets are being set to reduce coal production today. Presently, the Integrated Resource Plan 

2019 aims to increase the national energy mix natural gas contribution from 2.6% to 15.7% by 2030. 

 A SUSTAINABLE AND COMPETITIVE LOCAL GAS AND HELIUM INDUSTRY IN SOUTH 

AFRICA  

! ŦǳǊǘƘŜǊ ŦŀŎǘƻǊ ƛƴ ŦŀǾƻǳǊ ƻŦ ¢ŜǘǊŀпΩǎ ŜȄǇŀƴǎƛƻƴ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ǘƘŜ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ƻŦ ŀ ǎǳǎǘŀƛƴŀōƭŜ 

and competitive gas and helium industry in South Africa. When a country has a comparative advantage 

economically, such as gold for example historically in SA, that advantage creates economic wealth that then 

ǘǊŀƴǎƭŀǘŜǎ ƛƴǘƻ ŀ ōŜǘǘŜǊ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ŦƻǊ ǘƘŀǘ ŎƻǳƴǘǊȅΩǎ ŎƛǘƛȊŜƴǎΦ {ƛƴŎŜ ǘƘŜ ŀŘǾŜƴǘ ƻŦ ǘƘŜ ǳǎŜ ƻŦ ƻƛƭ ŀƴŘ Ǝŀǎ 

worldwide, SA has had a comparative disadvantage as it did not possess those natural resources. That meant SA 

had to (and still does) import most of its oil and gas, which meant that foreign reserves had to be used to pay 

for such imports. That in itself not only resulted in a decrease in GDP, but it also caused a reduction in the 

ŎƻǳƴǘǊȅΩǎ ŦƻǊŜƛƎƴ ǊŜǎŜǊǾŜǎΦ 

It can be argued that even though SA had been blessed with significant mineral resources, the lack of oil and gas 

ƘŀŘ ōŜŜƴ ǘƘŜ ŎƻǳƴǘǊȅΩǎ !ŎƘƛƭƭŜǎ ƘŜŜƭΦ ¢ƘŜ ƘƛǎǘƻǊƛŎ ƛƴŎǊŜŀǎŜ ƛƴ ǘƘŜ Ŏƻǎǘ ƻŦ Ǝŀǎ ŀƴŘ ƻƛl and weakening of the SA 

wŀƴŘ ƘŀŘ ōǊƻǳƎƘǘ ŀōƻǳǘ ŀ ǇŜǊǎƛǎǘŜƴǘ άƛƳǇƻǊǘŜŘέ ƛƴŦƭŀǘƛƻƴ ǘƻ ǘƘŜ {! ŜŎƻƴƻƳȅ ŦƻǊ Ƴŀƴȅ ŘŜŎŀŘŜǎΣ ŀƴŘ ǳƴƭŜǎǎ {! 

creates its own less expensive and clean energy, the country will remain less economically competitive than it 

could be. Ironically, the commodity that SA has in abundance, coal, is today considered as an undesirable 

commodity because of its effect on warming the earth. Thus, SA faces ominous comparative disadvantages in 

the generation of future energy - the lack of natural gas, the small amount of energy that can be produced from 

green energy in the foreseeable future, and the undesirable nature of coal as an energy source. There is thus a 

strong case to be made for a much stronger natural gas industry in South Africa. 

SA histƻǊƛŎŀƭƭȅ ŘƛŘ ƴƻǘ ƘŀǾŜ ŀ ƘŜƭƛǳƳ ǇǊƻŘǳŎŜǊΣ ŀƴŘ ǘƻ ǘƘŀǘ ŜȄǘŜƴǘ ǘƘŜ ŀŘǾŜƴǘ ƻŦ ¢ŜǘǊŀпΩǎ ƘŜƭƛǳƳ ǇǊƻŘǳŎǘƛƻƴ ƛǎ ƛƴ 

fact the establishment of a helium industry in this country. Thus, starting from a zero base for helium, one could 

therefore argue that the need and desirability of the advent of a helium sector in SA is beyond significantly high. 

Figure 26 provides an overview/snapshot of the natural gas sector in SA where the supply chain of the piped-

gas industry is broadly categorised into three levels, namely upstream, mid-stream and downstream. The 

upstream level of the piped-gas industry includes gas exploration and production activities. The midstream level 

comprises transmission and distribution of gas, while the downstream level consists of gas reticulation and 

trading activities. Sasol Gas is the dominant gas enterprise in South Africa, and it plays a major role in production, 

transmission and distribution. There are not that many rivals in the South Africa gas sector and therefore the 

sector may not be as efficient a sector as in countries with robust competition. 
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Figure 26: South Africa natural gas sector overview. 

Prior to Tetra4, there were only two suppliers of gas. The first is Sasol Gas that imports natural gas from the 

Mozambique to Secunda via the transmission pipeline owned by the Republic of Mozambique Pipeline Investing 

Company (ROMPCO). The transmission pipeline is 865 kilometres long with a 26-inch diameter, and a capacity 

of 147 million Gigajoules per annum. Sasol Synfuels, which is a coal-based synthetic fuels manufacturing facility, 

produces methane-rich gas in its plant in Secunda. Synthetic gas is produced through coal gasification and 

ƴŀǘǳǊŀƭ Ǝŀǎ ǊŜŦƻǊƳƛƴƎ ǘƘǊƻǳƎƘ ǘƘŜ ǳǘƛƭƛǎŀǘƛƻƴ ƻŦ {ŀǎƻƭΩǎ ǇǊƻǇǊƛŜǘŀǊȅ ǘŜŎƘƴƻƭƻƎƛŜǎΦ 

The other supplier, PetroSA, is a state-owned entity, owned by the Central Energy Fund, and was the only 

producer of indigenous natural gas. Its offshore producing gas field is in the Bredasdorp basin and provides 

ŦŜŜŘǎǘƻŎƪ ŦƻǊ tŜǘǊƻ{!Ωǎ Dŀǎ-to-Liquids (GTL) plant. It produces for its own exclusive use. However, this field is 

close to being depleted, and further developments of the field have been undertaken to supply feedstock for 

the GTL plant. In 2011, PetroSA was granted approval to explore additional gas reserves of the coast of Mossel 

Bay, in which drilling activities have been ongoing. 

From the above brief overview of the gas sector in SA, the need and desirability of a further gas supplier to 

increase the competitiveness of the SA gas sector is undoubted. In this regard the economic need and desirability 

of the Tetra4 expansion becomes even more evident. 

6.3 ARGUMENTS NEUTRAL OR AGAINST THE PROJECT. 

 NATURAL GAS 

There ƛǎ ƳƻǊŜ ŎƻƴǎŜƴǎǳǎ ǘƘŀƴ ŜǾŜǊ ǘƘŀǘ DIDΩǎ ŎŀǳǎŜ Ǝƭƻōŀƭ ǿŀǊƳƛƴƎΦ Lƴ ǘƘƛǎ ǊŜƎŀǊŘΣ {! ŀǘ /ht нс ƘŀŘ ǇƭŜŘƎŜŘ 

to reduce its GHG emissions by reducing its dependence on coal as a source of energy in favour of renewable 

energy sources. In addition to this, economically, SA runs the risk of being sanctioned by the international 

community should it persist with an intransigence regarding the use of coal. 

bŀǘǳǊŀƭ Ǝŀǎ ƛǎ ǘƘŜǊŜŦƻǊŜ ǎŜŜƴ ōȅ Ƴŀƴȅ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅ ŀǎ ŀ άōǊƛŘƎƛƴƎέ ǎƻǳǊŎŜ ƻŦ ŜƴŜǊƎȅ ōŜŎŀǳǎŜ ƛǘ ŜƳƛǘǎ ŀƭƳƻǎǘ 

50 % less CO2 than coal. Considering only tailpipe emissions, natural gas is 15-30 % cleaner than fuel when it is 

burned. Thus, if SA converts its coal fired stations to natural gas tomorrow, it will save a considerable amount of 
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GHG emissions. Thus, natural gas is certainly a cleaner energy source than coal, and therefore relative to coal, 

must be considered as more desirable in this context.  

IƻǿŜǾŜǊΣ ŘŜǘǊŀŎǘƻǊǎ ƻŦ ǇǊƛƻǊƛǘƛǎƛƴƎ ƴŀǘǳǊŀƭ Ǝŀǎ ƻǾŜǊ άƎǊŜŜƴέ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ Ǉƻƛƴǘ ƻǳǘ ǘǿƻ ǇŀǊǘƛŎǳƭŀǊ 

arguments against natural gas over green energy: 

1. Natural gas still emits CO2, and hence the problem of mostly eradicating greenhouse gas emissions 

globally remains unresolved if natural gas continues to be a source of electricity.  

2. In addition to this, natural gas is composed of 70-90 % methane, a potent greenhouse gas and major 

contributor to global warming. The argument is put forward that 2-3 % of methane escapes during 

processing, transmission and reticulation. These fugitive emissions add to global warming. 

Proponents of cleaner energy in South Africa have advocated that the country bypasses natural gas 

developments in its entirety and concentrate on renewables like solar, wind and hydropower. Furthermore a 

number of gas operators appear eager to enter the SA gas market, and although that could be of major benefit 

in the reduction of the use of coal, at some future point the debate will intensify regarding the emissions of GHG 

emissions in the gas industry vs that of other cleaner energy sources.  

Economically, common sense does indicate that natural gas offers an interim solution for the climate change 

target challenges in SA in the short to medium term. In the long term, it is very possible that even natural gas 

usage becomes an undesirable commodity, as is the case with coal at present. That stated, an economic need 

and desirability assessment must consider the current generation, and although not discounting future 

generations, the economics of gas production in SA at present has a strong case. 

 HELIUM 

Where the Tetra4 expansion is different from the typical gas producer is in the concentrations of helium in its 

gas reserves. Whereas an economic cut-off as low as 0.05 % helium in natural gas has been proven to be 

economically viable, Tetra4 has indicated that its helium concentrations are high ς between 2-4 %. Helium 

cannot be extracted without the natural gas (methane) and while natural gas may be replaced or phased out in 

future, the natural gas will still be extracted to extract helium. The importance of helium both locally and globally 

as well as the high concentrations of the helium in this particular gas resource provide strong motivation for the 

need and desirability of this project despite the natural gas being extracted too. 

6.4 NEED AND DESIRABILITY ANALYSIS 

TƘŜ ƴŜŜŘǎ ŀƴŘ ŘŜǎƛǊŀōƛƭƛǘȅ ŀƴŀƭȅǎƛǎ ŎƻƳǇƻƴŜƴǘ ƻŦ ǘƘŜ άDǳƛŘŜƭƛƴŜ ƻƴ ƴŜŜŘ ŀƴŘ ŘŜǎƛǊŀōƛƭƛǘȅ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜ 9L! 

wŜƎǳƭŀǘƛƻƴǎ όbƻǘƛŎŜ умф ƻŦ нлмпύέ ƛƴŎƭǳŘŜǎΣ ōǳǘ ƛǎ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻΣ ŘŜǎŎǊƛōƛƴƎ ǘƘŜ ƭƛƴƪŀƎŜǎ ŀƴŘ ŘŜǇŜƴŘŜƴŎƛŜǎ 

between human well-being, livelihoods and ecosystem services applicable to the area in question, and how the 

ǇǊƻǇƻǎŜŘ ŘŜǾŜƭƻǇƳŜƴǘΩǎ ŜŎƻƭƻƎƛŎŀƭ ƛƳǇŀŎǘǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ǎƻŎƛƻ-economic impacts (e.g. on livelihoods, loss of 

heritage site, opportunity costs, etc.). Table 13 present the needs and desirability analysis undertaken for the 

project. 
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Table 13: Needs and desirability analysis for the proposed Cluster 2 Gas Production Project. 

Ref No. Question Answer 

1 Securing ecological sustainable development and use of natural resources 

1.1 How were the ecological integrity considerations taken into account in 
terms of: Threatened Ecosystems, Sensitive and vulnerable ecosystems, 
Critical Biodiversity Areas, Ecological Support Systems, Conservation 
Targets, Ecological drivers of the ecosystem, Environmental 
Management Framework, Spatial Development Framework (SDF) and 
global and international responsibilities. 

A number of specialist studies have informed this application and environmental 
impact assessment and include: 

¶ Air Quality and GHG Study 

¶ Geohydrological Study 

¶ Terrestrial Biodiversity Study 

¶ Aquatic and Wetland Study 
These studies assisted in identifying any Threatened Ecosystems, Sensitive and 
vulnerable ecosystems, Critical Biodiversity Areas, Ecological Support Systems, 
Conservation Targets and Ecological drivers of the ecosystem. Where sensitive 
species or ecosystem drivers were identified, relevant mitigation measures were 
put forward to prevent or minimise the impacts.  

1.2 How will this project disturb or enhance ecosystems and / or result in the 
loss or protection of biological diversity? What measures were explored 
to avoid these negative impacts, and where these negative impacts could 
not be avoided altogether, what measures were explored to minimise 
and remedy the impacts? What measures were explored to enhance 
positive impacts? 

The nature of this project means that it covers an extensive area however the 
permanent surface infrastructure is significantly reduced due to the pipelines being 
underground. Where infrastructure is to be constructed or installed in natural 
areas, various measures are put forward to mitigate the impacts on biological 
diversity. The mitigation measures have been developed in consultation with the 
relevant specialists as mentioned above. Existing and future alien and invasive 
species will be controlled which will enhance the opportunities for indigenous and 
beneficial species in the environment.  
 

1.3 How will this development pollute and / or degrade the biophysical 
environment? What measures were explored to either avoid these 
impacts, and where impacts could not be avoided altogether, what 
measures were explored to minimise and remedy the impacts? What 
measures were explored to enhance positive impacts? 

1.4 What waste will be generated by this development? What measures 
were explored to avoid waste, and where waste could not be avoided 
altogether, what measures were explored to minimise, reuse and / or 
recycle the waste? What measures have been explored to safely treat 
and/or dispose of unavoidable waste? 

This development will generate various general and hazardous waste, the majority 
of which will be generated during the construction phase. The general waste will 
be stored in designated areas and through the process of recovery and recycling, 
the volume of general waste being disposed to landfill will be minimised. The 
hazardous portion of the waste stream will also be adequately stored prior to 
disposal at a suitably licenced hazardous waste disposal facility.  

1.5 How will this project disturb or enhance landscapes and / or sites that 
ŎƻƴǎǘƛǘǳǘŜ ǘƘŜ ƴŀǘƛƻƴΩǎ ŎǳƭǘǳǊŀƭ ƘŜǊƛǘŀƎŜΚ What measures were explored 
to firstly avoid these impacts, and where impacts could not be avoided 

A specialist heritage and palaeontological study has been commissioned in order 
to identify sites of cultural heritage or palaeontological significance. The identified 
sites including suitable buffers will be identified as highly sensitive / no-go areas to 
prevent adverse impacts in these areas.  
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Ref No. Question Answer 

altogether, what measures were explored to minimise and remedy the 
impacts? What measures were explored to enhance positive impacts? 

In addition to the above, a chance find procedure has been put forward by the 
specialist should any unidentified sites of cultural heritage or palaeontological 
significance be identified during the construction process.  

1.6 How will this project use and / or impact on non-renewable natural 
resources? What measures were explored to ensure responsible and 
equitable use of the resources? How have the consequences of the 
depletion of the non-renewable natural resources been considered? 
What measures were explored to firstly avoid these impacts, and where 
impacts could not be avoided altogether, what measures were explored 
to minimise and remedy the impacts? What measures were explored to 
enhance positive impacts? 

It is acknowledged that due to the nature of gas resources, an onshore (potentially 
non-renewable) gas resource will be depleted. It has not yet been conclusively 
determined if this gas field is biogenic (renewable) or thermogenic (non-
renewable). Gas productƛƻƴ ǿƛƭƭ ƘƻǿŜǾŜǊ ŎƻƴǘǊƛōǳǘŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 
economy as well as the transition from dirtier energy production (coal) to 
renewable energy production in the future. Locally produced gas will also result in 
a reduced need for these resources to be imported. Therefore, at present, this gas 
resource is still needed within South Africa.  

1.7 How will this project use and / or impact on renewable natural resources 
and the ecosystem of which they are part? Will the use of the resources 
and / or impacts on the ecosystem jeopardise the integrity of the 
resource and / or system taking into account carrying capacity 
restrictions, limits of acceptable change, and thresholds? What measures 
were explored to firstly avoid the use of resources, or if avoidance is not 
possible, to minimise the use of resources? What measures were taken 
to ensure responsible and equitable use of the resources? What 
measures were explored to enhance positive impacts? 

1.7.1 Does the proposed project exacerbate the increased dependency on 
increased use of resources to maintain economic growth or does it 
reduce resource dependency (i.e. de-materialised growth)?  

The proposed project will provide an opportunity for South Africa to move away 
from dirtier energy (coal) while transitioning to a more renewable energy source. 
¢Ƙƛǎ Ŏŀƴ ōŜ ǘǊŀƴǎƭŀǘŜŘ ƛƴǘƻ ŀ άǊŜŘǳŎŜŘ ŘƛǊǘȅ ǊŜǎƻǳǊŎŜ ŘŜǇŜƴŘŜƴŎȅέΦ  

1.7.2 Does the proposed use of natural resources constitute the best use 
thereof? Is the use justifiable when considering intra- and 
intergenerational equity, and are there more important priorities for 
which the resources should be used?  

The harvesting of this gas resource would constitute a better use thereof as it is 
currently not being harvested in this area (other than by Tetra4) for any 
commercial beneficial use. In fact, several historically drilled gold prospecting 
boreholes are undergoing uncontrolled release of Methane into the atmosphere 
without being flared or burned (to only release CO2 which is a lower order GHG 
pollutant).  
Due to growing global geopolitical uncertainty and increasingly constrained transit 
of international goods, South Africa would be well positioned to increase local 
production of gas as opposed to relying on importation thereof.  

1.7.3 Do the proposed location, type and scale of development promote a 
reduced dependency on resources? 

The location, type and scale of the proposed development promotes a reduced 
dependency on the importation of gas resources from other countries. It will 
further provide an opportunity to reduce dependency on more harmful resources 
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Ref No. Question Answer 

such as coal for energy production. As such, this project should not be viewed in 
isolation in terms of resources but in a holistic manner both nationally and globally.  

1.8 How were a risk-averse and cautious approach applied in terms of ecological impacts: 

1.8.1 What are the limits of current knowledge (note: the gaps, uncertainties 
and assumptions must be clearly stated)? 

In order to prevent repetition, the reader is directed to the assumptions and 
limitations presented in Section 14. 

1.8.2 What is the level of risk associated with the limits of current knowledge? No limits to current knowledge for any potential significant impacts have been 
identified. The level of risk is therefore deemed to be low. 

1.8.3 Based on the limits of knowledge and the level of risk, how and to what 
extent was a risk-averse and cautious approach applied to the 
development? 

As preferred drilling locations and associated infrastructure such as pipelines 
cannot be identified at this stage due to the nature of exploration activities (i.e. 
updated exploration model based on initial drilling to inform subsequent drilling), 
a strategic assessment of transects (300m to 600m wide) has been undertaken as 
part of this EIA process in order to identify areas of high sensitivity and no-go areas. 
The sensitivity planning approach will guide the preferred placement of wells and 
other infrastructure and will additionally be guided by specific landowner 
consultations and negotiations. In this manner, a risk-averse and cautious 
approach is able to be more fully realised in future project planning.  

1.9 Iƻǿ ǿƛƭƭ ǘƘŜ ŜŎƻƭƻƎƛŎŀƭ ƛƳǇŀŎǘǎ ǊŜǎǳƭǘƛƴƎ ŦǊƻƳ ǘƘƛǎ ŘŜǾŜƭƻǇƳŜƴǘ ƛƳǇŀŎǘ ƻƴ ǇŜƻǇƭŜΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊƛƎƘǘ ƛƴ ǘŜǊƳǎ ŦƻƭƭƻǿƛƴƎΚ 

1.9.1 Negative impacts: e.g. access to resources, opportunity costs, loss of 
amenity (e.g. open space), air and water quality impacts, nuisance (noise, 
odour, etc.), health impacts, visual impacts, etc. What measures were 
taken to firstly avoid negative impacts, but if avoidance is not possible, 
to minimise, manage and remedy negative impacts? 

The application and proposed development footprint occur predominantly on 
properties that are commercial agricultural concerns. The well placing will be 
discussed and agreed with each affected landowner prior to commencement of 
drilling and where necessary, appropriate compensation negotiated. Furthermore, 
as mentioned above, this EIA process has been undertaken at a more strategic level 
assessment of the receiving environment within proposed development corridors 
which allows input from numerous specialist disciplines to identify highly sensitive 
or no-go areas which can then be excluded from development where necessary. 
The positive impact of job creation has been identified by the social specialist and 
the requirement for local upliftment in the form of employment creation or social 
programmes put forward. 

1.9.2 Positive impacts: e.g. improved access to resources, improved amenity, 
improved air or water quality, etc. What measures were taken to 
enhance positive impacts? 

1.10 Describe the linkages and dependencies between human wellbeing, 
livelihoods and ecosystem services applicable to the area in question and 
how the ŘŜǾŜƭƻǇƳŜƴǘΩǎ ŜŎƻƭƻƎƛŎŀƭ ƛƳǇŀŎǘǎ ǿƛƭƭ ǊŜǎǳƭǘ ƛƴ ǎƻŎƛƻ-economic 
impacts (e.g. on livelihoods, loss of heritage site, opportunity costs, etc.)? 

The impact on third party wellbeing, livelihoods and ecosystem services is not of a 
high negative significance as the predominant land use of the affected properties 
is commercial agriculture as mentioned above, and the site sensitivities from a 
socio-economic and biophysical point of view have been identified and or 
mitigation measures put forward which must be considered prior to the final 
placement of infrastructure. Furthermore, landowner negotiations prior to final 
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placement of infrastructure will additionally be undertaken to limit any negative 
impacts on human wellbeing, livelihoods and/or ecosystems.  

1.11 Based on all of the above, how will this development positively or 
negatively impact on ecological integrity objectives / targets / 
considerations of the area? 

As described above, this project is anticipated to have a low overall impact on the 
ecological integrity objectives or targets as consideration of these aspects will be 
undertaken prior to final placement of infrastructure.  

1.12 Considering the need to secure ecological integrity and a healthy 
biophysical environment, describe how the alternatives identified (in 
terms of all the different elements of the development and all the 
ŘƛŦŦŜǊŜƴǘ ƛƳǇŀŎǘǎ ōŜƛƴƎ ǇǊƻǇƻǎŜŘύΣ ǊŜǎǳƭǘŜŘ ƛƴ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ άōŜǎǘ 
ǇǊŀŎǘƛŎŀōƭŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƻǇǘƛƻƴέ ƛƴ ǘŜǊƳǎ ƻŦ ŜŎƻƭƻƎƛŎŀƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎΚ 

An area assigned a Very High terrestrial theme sensitivity has been delineated on 
the farm Adamsons Vley 655 (Portion 0) based on the presence of a protected 
faunal species. Previous attempts to relocate this species have been unsuccessful 
and in situ conservation remains the preferred outcome. This area should exclude 
any surface development infrastructure. Consultation and communication with the 
lead or implementing agent for the sensitive species, Endangered Wildlife Trust 
(EWT), must be implemented before any construction proximal to the specific area. 
Monitoring and Management of the species will be crucial throughout the lifetime 
of the project and must be discussed and implemented in conjunction with the 
EWT.  

1.13 Describe the positive and negative cumulative ecological / biophysical 
impacts bearing in mind the size, scale, scope and nature of the project 
in relation to its location and existing and other planned developments 
in the area? 

Refer to Section 10 of this report.  

2 Promoting justifiable economic and social development 

2.1 What is the socio-economic context of the area, based on, amongst other considerations, the following: 

2.1.1 The IDP (and its sector plans' vision, objectives, strategies, indicators and 
targets) and any other strategic plans, frameworks or policies applicable 
to the area, 

5Ŝǘŀƛƭǎ ƻŦ ǘƘŜ L5tΩǎ ŦƻǊ ǘƘŜ [ŜƧǿŜƭŜǇǳǘǎǿŀ 5ƛǎǘǊƛŎǘ aǳƴƛŎƛǇŀƭƛǘȅ ό[5aύ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ 
Matjhabeng and Masilonyana Local Municipalities are included in Section 9.4. The 
proposed project will promote and support the sustainability of existing business 
in the local and regional economy and assist in increasing local beneficiation and 
shared economic growth, through extending the output production of gas. 
 
 

2.1.2 Spatial priorities and desired spatial patterns (e.g. need for integrated of 
segregated communities, need to upgrade informal settlements, need 
for densification, etc.), 

2.1.3 Spatial characteristics (e.g. existing land uses, planned land uses, cultural 
landscapes, etc.), and 

2.1.4 Municipal Economic Development Strategy ("LED Strategy"). 

2.2 Considering the socio-economic context, what will the socio-economic 
impacts be of the development (and its separate elements/aspects), and 
specifically also on the socio-economic objectives of the area? 

This project will result in positive socio-economic impacts in the local, regional and 
national economy. Refer to the impact assessment in Section 10 in this report.  
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2.2.1 Will the development complement the local socio-economic initiatives 
(such as local economic development (LED) initiatives), or skills 
development programs? 

The proposed Cluster 2 project will indirectly assist with increasing the gas 
production project which will ensure that the community projects initiated by 
Tetra4 under their Social and Labour Plan will also have an increased life. This will 
complement the local socio-economic initiatives identified for the area. 

2.3 How will this development address the specific physical, psychological, 
developmental, cultural and social needs and interests of the relevant 
communities? 

Tetra4 is currently in the process of providing certain basic services such as water 
and electricity to the Adamsons Vley community as part of the Social and Labour 
Plan commitments for Cluster 1. This is an ongoing process throughout the project 
implementation and would be extended to other communities in due course and 
where possible. During the Scoping phase focus group consultation with the 
Adamsons Vley community, the community members acknowledged that the 
water and solar electricity project was currently underway in their community. 
They have been provided with a new borehole, pump and storage tanks for water. 
In addition, solar PV for lighting is being installed on the houses. Should Cluster 2 
be approved and implemented, there would be further opportunities for SLP 
upliftment in the long term. 

2.4 Will the development result in equitable (intra- and inter-generational) 
impact distribution, in the short- and long-term? Will the impact be 
socially and economically sustainable in the short- and long-term? 

None of the identified impacts are anticipated to have a high negative impact 
significance post mitigation. It is therefore not anticipated that this project will 
result in negative equitable impact distribution in the short- and long-term.  

2.5 In terms of location, describe how the placement of the proposed development will: 

2.5.1 Result in the creation of residential and employment opportunities in 
close proximity to or integrated with each other. 

The proposed Cluster 2 development will be an extension to the current Cluster 1 
development and will promote further employment opportunities (to a limited 
extent) both locally and regionally. This project is not anticipated to have a material 
impact on the need for transport of people and good or impact on access to public 
transport.  

2.5.2 Reduce the need for transport of people and goods. 

2.5.3 Result in access to public transport or enable non-motorised and 
pedestrian transport (e.g. will the development result in densification 
and the achievement of thresholds in terms of public transport), 

2.5.4 Compliment other uses in the area, The Cluster 2 project will be an extension of the existing Cluster 1 project and 
therefore will complement the existing activities in the area.  

2.5.5 Be in line with the planning for the area. Refer to item 2.1.1 of this table (above). 

2.5.6 For urban related development, make use of underutilised land available 
with the urban edge. 

Not applicable. The proposed project is not located in an urban area. 

2.5.7 Optimise the use of existing resources and infrastructure, The Cluster 2 project will be an extension of the existing Cluster 1 project and 
therefore will complement the existing activities and resources in the area.  2.5.8 Opportunity costs in terms of bulk infrastructure expansions in non-

priority areas (e.g. not aligned with the bulk infrastructure planning for 
the settlement that reflects the spatial reconstruction priorities of the 
settlement), 
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2.5.9 Discourage "urban sprawl" and contribute to compaction / densification. This project is located in a rural setting and is not anticipated to have an impact on 
or any control over urban sprawl in the nearby towns.  

2.5.10 Contribute to the correction of the historically distorted spatial patterns 
of settlements and to the optimum use of existing infrastructure in 
excess of current needs, 

Refer to items 2.5.7 ς 2.5.9 of this table (above). 

2.5.11 Encourage environmentally sustainable land development practices and 
processes 

This project will have a minimal impact on the current land uses in the application 
area as the pipeline network is subterranean while the production wells are 
insignificantly small in area (less than 2m2 each). This will allow for existing land 
uses to continue while this gas development project is ongoing.  

2.5.12 Take into account special locational factors that might favour the specific 
location (e.g. the location of a strategic mineral resource, access to the 
port, access to rail, etc.), 

The proposed Cluster 2 project is an extension of the existing Cluster 1 gas 
production project and falls within the approved Production Right area.  

2.5.13 The investment in the settlement or area in question will generate the 
highest socio-economic returns (i.e. an area with high economic 
potential). 

As mentioned in 2.5.11 above, this project will not sterilise existing land uses and 
therefore it will in fact result in higher economic returns per land area as both 
agriculture and gas production can occur simultaneously.  

2.5.14 Impact on the sense of history, sense of place and heritage of the area 
and the socio-cultural and cultural-historic characteristics and 
sensitivities of the area, and 

The proposed development is an extension of the existing gas production 
operations in the area and therefore will have a minimal impact on the existing 
sense of place. Furthermore, a detailed Heritage Impact Assessment is included in 
this assessment which has identified numerous existing cultural and heritage sites 
which allows for their protection from negative impacts.  

2.5.15 In terms of the nature, scale and location of the development promote 
or act as a catalyst to create a more integrated settlement? 

The proposed project will indirectly contribute to continued employment in the 
region, as well as projects implemented from Tetra4s SLP. 

2.6 How was a risk-averse and cautious approach applied in terms of socio-economic impacts: 

2.6.1 What are the limits of current knowledge (note: the gaps, uncertainties 
and assumptions must be clearly stated)? 

Refer to Section 14 of this report. 

2.6.2 What is the level of risk (note: related to inequality, social fabric, 
livelihoods, vulnerable communities, critical resources, economic 
vulnerability and sustainability) associated with the limits of current 
knowledge? 

The level of risk is considered low as the project is not expected to have far 
reaching negative impacts on socio-economic conditions.  

2.6.3 Based on the limits of knowledge and the level of risk, how and to what 
extent was a risk-averse and cautious approach applied to the 
development? 

Specific emphasis was placed on the potential socio-economic impacts. 
Engagements with affected communities and landowners were undertaken to 
understand the dynamic socio-economic environment and the risks associated 
with the project. Valuable feedback was received and thereafter specific conditions 
of the authorisation have been put forward to ensure that pre-emptive attention 
is given to these impacts at all times. In essence, no development is to take place 
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on a particular property until such time as the landowner has been thoroughly 
consulted, signed contracts in place and suitable compensation made for any 
adverse impacts on livelihoods.  

2.7 How will the socio-economic impacts resulting from this development impact on people's environmental right in terms following:  

2.7.1 Negative impacts: e.g. health (e.g. HIV-Aids), safety, social ills, etc. What 
measures were taken to firstly avoid negative impacts, but if avoidance 
is not possible, to minimise, manage and remedy negative impacts? 

Refer to the impact assessment in Section 10 of this report. Both positive and 
negative socio-economic impacts have been identified and relevant mitigation 
measures put forward to reduce negative impacts and enhance positive impacts as 
far as practicable.  2.7.2 Positive impacts. What measures were taken to enhance positive 

impacts? 

2.8 Considering the linkages and dependencies between human wellbeing, 
livelihoods and ecosystem services, describe the linkages and 
dependencies applicable to the area in question and how the 
development's socioeconomic impacts will result in ecological impacts 
(e.g. over utilisation of natural resources, etc.)? 

2.9 What measures were taken to pursue the selection of the "best 
practicable environmental option" in terms of socio-economic 
considerations? 

2.10 What measures were taken to pursue environmental justice so that 
adverse environmental impacts shall not be distributed in such a manner 
as to unfairly discriminate against any person, particularly vulnerable and 
disadvantaged persons (who are the beneficiaries and is the 
development located appropriately)? Considering the need for social 
equity and justice, do the alternatives identified, allow the "best 
practicable environmental option" to be selected, or is there a need for 
other alternatives to be considered? 

2.11 What measures were taken to pursue equitable access to environmental 
resources, benefits and services to meet basic human needs and ensure 
human wellbeing, and what special measures were taken to ensure 
access thereto by categories of persons disadvantaged by unfair 
discrimination? 

The potential impact on existing land uses has been identified from the start of this 
application process and an assessment of this impact as well as mitigation 
measures put forward to prevent undue negative impacts in this regard. Refer to 
the impact assessment in Section 10 of this report. 

2.12 What measures were taken to ensure that the responsibility for the 
environmental health and safety consequences of the development has 
been addressed throughout the development's life cycle? 

Refer to the impact assessment in Section 10 of this report. The EIA and EMPr will 
specify timeframes within which mitigation measures must be implemented. 

2.13 What measures were taken to: 

2.13.1 Ensure the participation of all interested and affected parties. 
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2.13.2 Provide all people with an opportunity to develop the understanding, 
skills and capacity necessary for achieving equitable and effective 
participation, 

Notwithstanding the detailed description of the stakeholder consultation process 
included in Section 8 of this report, the consultation process has been undertaken 
in 3 languages (English, Afrikaans and Sesotho), published in newspaper 
advertisements, erection of 78 site notices (in all three languages), direct emails, 
faxes, SMSs and registered letters where contact information was available. 
Furthermore, public and focus group meetings were undertaken during the 
Scoping phase with translators available for all 3 languages and another round of 
meetings will be undertaken during the EIA phase during which any additional 
consultation requirements of the I&APs will be identified and addressed where 
necessary.  

2.13.3 Ensure participation by vulnerable and disadvantaged persons, 

2.13.4 Promote community wellbeing and empowerment through 
environmental education, the raising of environmental awareness, the 
sharing of knowledge and experience and other appropriate means, 

2.13.5 Ensure openness and transparency, and access to information in terms 
of the process, 

2.13.6 Ensure that the interests, needs and values of all interested and affected 
parties were taken into account, and that adequate recognition were 
given to all forms of knowledge, including traditional and ordinary 
knowledge, 

2.13.7 Ensure that the vital role of women and youth in environmental 
management and development were recognised and their full 
participation therein will be promoted? 

2.14 Considering the interests, needs and values of all the interested and 
affected parties, describe how the development will allow for 
opportunities for all the segments of the community (e.g. a mixture of 
low-, middle-, and high-income housing opportunities) that is consistent 
with the priority needs of the local area (or that is proportional to the 
needs of an area)? 

2.15 What measures have been taken to ensure that current and / or future 
workers will be informed of work that potentially might be harmful to 
human health or the environment or of dangers associated with the 
work, and what measures have been taken to ensure that the right of 
workers to refuse such work will be respected and protected? 

Workers will be educated on a regular basis as to the environmental and safety 
risks that may occur within their work environment. Furthermore, adequate 
measures will be undertaken to ensure that the appropriate personal protective 
equipment is issued to workers based on the areas that they work and the 
requirements of their job. Their right to refuse work (if considered dangerous) will 
be included in the education programme.  

2.16 Describe how the development will impact on job creation in terms of, amongst other aspects: 

2.16.1 The number of temporary versus permanent jobs that will be created. This Cluster 2 project is an extension to the existing Cluster 1 project which is 
nearing completion of construction. This would therefore provide further 
employment opportunities to those temporary employees on the Cluster 1 project 
ŀƴŘ ǿƘƻΩǎ ŎƻƴǘǊŀŎǘǎ Ƴŀȅ ōŜ ƴŜŀǊƛƴƎ ŎƻƳǇƭŜǘƛƻƴΦ  
The specialist economic impact assessment identified that economy-wide job 
creation after multipliers may be as high as 4 600 and multiplying that by the SA 

2.16.2 Whether the labour available in the area will be able to take up the job 
opportunities (i.e. do the required skills match the skills available in the 
area). 

2.16.3 The distance from where labourers will have to travel. 

2.16.4 The location of jobs opportunities versus the location of impacts. 
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2.16.5 The opportunity costs in terms of job creation. 6:1 dependency ratio, then the amount of people that could benefit from the 
cumulative job creation could be as high as 28 000.  
The current workers travel from the local area (~20-40 km) to the Cluster 1 project, 
and it is therefore expected that similar travel requirements will apply to the 
Cluster 2 project. 

2.17 What measures were taken to ensure: 

2.17.1 That there were intergovernmental coordination and harmonisation of 
policies, legislation and actions relating to the environment. 

The Scoping and EIA Process requires governmental departments to communicate 
regarding any application. In addition, all relevant departments are notified at 
various phases of the project by the EAP and any feedback received from 
government departments is considered where relevant. 

2.17.2 That actual or potential conflicts of interest between organs of state were 
resolved through conflict resolution procedures. 

2.18 What measures were taken to ensure that the environment will be held 
in public trust for the people, that the beneficial use of environmental 
resources will serve the public interest, and that the environment will be 
protected as the people's common heritage? 

Environmental attributes that may be impact by this project have been identified 
and where relevant, specialist input has been solicited to ensure that a rigorous 
impact assessment process is undertaken. Where positive impacts on the interests 
of the public have been identified (e.g. job creation, impact on existing land use, 
etc.), mitigation measures are put forward to enhance positive impacts and/or 
reduce negative impacts. 
 

2.19 Are the mitigation measures proposed realistic and what long-term 
environmental legacy and managed burden will be left?  

The Cluster 1 EMPr construction mitigation measures have been tested in the real 
world as construction of Cluster 1 has recently been completed. The EIA specialist 
team has assessed these Cluster 1 management measures for adequacy and where 
relevant made amendments or additions. Furthermore, based on concerns raised 
by the affected landowners, additional measures have been put forward to 
strengthen measures and thereby reduce negative impacts.  

2.20 What measures were taken to ensure that the costs of remedying 
pollution, environmental degradation and consequent adverse health 
effects and of preventing, controlling or minimising further pollution, 
environmental damage or adverse health effects will be paid for by those 
responsible for harming the environment? 

Tetra4 provides annual updates of their Cluster 1 financial provisioning to the 
Competent Authority and the provision will be adjusted to reflect the Cluster 2 
costs.  

2.21 Considering the need to secure ecological integrity and a healthy bio-
physical environment, describe how the alternatives identified (in terms 
of all the different elements of the development and all the different 
impacts being proposed), resulted in the selection of the best practicable 
environmental option in terms of socio-economic considerations? 

Refer to Section 7 wherein a description of the process followed to reach the 
proposed preferred site.  
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2.22 Describe the positive and negative cumulative socio-economic impacts 
bearing in mind the size, scale, scope and nature of the project in relation 
to its location and other planned developments in the area?  

Refer to the impact assessment and mitigation measures in Section 10 of this 
Report.  
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7 PROJECT ALTERNATIVES 

The assessment of the identified alternatives is a key aspect of the success of the EIA process. All reasonable and 

feasible alternatives must be identified and screened to determine the most suitable alternatives to prevent 

unnecessary impacts on the receiving environment. There are however some constraints that must be 

considered when identifying feasible alternatives for a project of this scope. Such constraints include social, 

environmental, and financial related issues that will be considered in the evaluation of the alternatives. 

Alternatives can typically be identified according to: 

¶ Activity alternatives; 

¶ Location alternatives; 

¶ Design and layout alternatives; 

¶ Process alternatives; and 

¶ The No Action alternative (No-go Alternative). 

For any alternative to be considered feasible such an alternative must meet the need and purpose of the 

development proposal without presenting significantly high associated impacts. Essentially, alternatives 

represent different means of meeting the general purpose and need of the proposed project through the 

identification of the most appropriate and feasible method of development, all of which are discussed below. 

Alternatives can also be distinguished into discrete or incremental alternatives. Discrete alternatives are overall 

development options, which are typically identified during the pre-feasibility, feasibility and or scoping phases 

of the EIA process (DEAT; 2004). Incremental alternatives typically arise during the EIA process and are usually 

suggested as a means of addressing identified impacts. These alternatives are closely linked to the identification 

of mitigation measures and are not specifically identified as distinct alternatives. 

7.1 ACTIVITY ALTERNATIVES 

The current land uses within the Cluster 2 study area and surroundings comprise of the existing Tetra4 Cluster 

1 gas production project along with mining and agriculture. Gas production operations, as a land use, is often 

viewed as directly competing and eventually replacing existing land uses. However, a mixed land use approach 

consisting of gas production and agriculture as has been demonstrated within the Cluster 1 project is feasible 

and achievable. Current agricultural activities within the Cluster 1 study area are able to continue within the 

vicinity of the gas production activities, particularly because the proposed pipeline network is below ground at 

a depth that allows for continued agricultural practises including ploughing. The surface infrastructure of the gas 

production network is extremely small compared to the overall application area (even on an individual property) 

however lessons learned from the final siting (location) of the surface infrastructure in Cluster 1 has resulted in 

a more refined approach for Cluster 2.  

Mixed land use consisting of conservation and gas production is unlikely to coexist due to certain land use 

restrictions within national parks/ nature reserves and buffer areas as per the National Environmental 

Management: Protected Areas Act (2003) (NEMPPA). However, there are currently no conservation areas (e.g. 

IBAs, nature reserves, etc.) within the Cluster 2 study area, as well as no known plans for the expansion of any 

IBAs or nature reserves within or adjacent to the Cluster 2 study area. The Goldfields Game Ranch as well as a 

number of privately owned game farms occur within the study area however these are not designated as formal 

protected areas, IBAs, nature reserves, etc. Therefore, the proposed gas production activity in conjunction with 

current agricultural and mining land uses has been assessed considered in view of the above. No additional 

activity alternatives are identified.  

7.2 LOCATION ALTERNATIVES 

Location alternatives can apply to the entire Cluster 2 project (e.g. the strategic decision to locate the proposed 

development in the Free State within the Lejweleputswa District where there is an existing Production Right 

held by Tetra4), as well as the specific individual components of the proposed developments (e.g. the location 
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of wells, pipelines, booster and compressor stations and the LNG/LHe plant including any associated 

infrastructure within the study area).  

Tetra4 currently holds an approved Production Right (12/4/1/07/2/2) which spans approximately 187 000 

hectares to develop gas fields around the town of Virginia in the Free State Province. Cluster 2 is the second 

phase of site-specific assessments for expanded production activities planned within the Production Right area. 

Cluster 1 which has just recently gone into gas production operation involved/involves exploration drilling 

activities, establishment of production wells, connection of production wells with pipelines and construction and 

operation of two compressor stations and the first LNG/LHe gas beneficiation plant. The Cluster 1 exploration 

program has provided sufficient data to unequivocally confirm the viability of gas production in the area. 

Location alternatives can be considered from a macro- or microscale. From a macro location perspective the 

production is driven by the presence of the target resource and therefore this activity cannot be undertaken in 

other areas due to the absence of the target resource (fractures, faults and/or fissures in the geological 

structure). 

The Cluster 2 project will expand upon this existing Cluster 1 operation and where possible pipelines, compressor 

stations and the LNG/LHe Plant will be constructed adjacent to the Cluster 1 infrastructure to prevent 

unnecessary and further disturbance of existing land uses. 

In summary, the location of Cluster 2 must be within the approved Production Right area as per the proposed 

study area and the Cluster 1 operation has confirmed the viability of the project in this area. Therefore an 

entirely different location within South Africa is not a feasible macro-alternative that can be further interrogated. 

Micro-alternatives for various infrastructure has however been considered in light of the consultation feedback 

from the scoping process and is discussed in more detail in the subsections below. 

During the scoping phase consultation, certain landowners voiced their concerns around the location of certain 

aboveground infrastructure on their properties which has the potential to interfere with existing land use. These 

concerns focussed on the following: 

¶ Cultivated lands:  

o Above ground infrastructure such as production wells, low point drains, pigging stations, 

booster stations, pipe markers etc pose an obstacle to the heavy farming equipment that is 

used. For example combine harvesters cannot easily navigate around these obstacles which 

consequently results in reduced cultivated areas to avoid such infrastructure entirely.  

o The timing of construction is important since cultivated lands require sowing and harvesting 

during certain seasons.  

¶ Game farming camps:  

o Certain game farms rely on hunting as a form of income. Therefore the timing of construction 

activities as well as access for maintenance during operations needs to take into consideration 

the hunting season and or existing or planned hunts. 

o Certain game farms have been re-established from previous cultivated lands or grasslands into 

a more biodiverse ecosystem with trees, shrubs and grasses and stocked with a variety of game 

animals. The effort and costs involved to achieve this land use have been considerable and any 

disturbances or destruction of the current environment on these farms will result in negative 

impacts on the landowners.  

o Servitudes running through established forest or thicket areas result in a clearing of the trees 

along the 10m wide servitude. This has a negative visual impact on the sense of place as well 

as impacts on the foraging or behaviour of certain game species.  

¶ Visual/sense of place and noise:  

o Construction activities within close proximity to farmsteads etc result in a negative visual 

perception as well as noise irritation.  
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¶ Safety and security:  

o Safety and security in farming areas is a well-known concern and risk and the project will 

require farm access by several unknown personnel to the landowners at various stages of the 

project implementation.  

 WELL SITES 

The proposed Cluster 2 project involves 300 new production wells located within various 600 m wide transects 

in the application area as shown in Figure 6. These transects have been delineated based on underlying 

geological features (known fractures/fault lines) which are the most suitable location to intercept gas reserves. 

Directional drilling methods are employed to intercept the fault lines which requires drilling some distance away 

from the actual fault lines. As such, a 300 m buffer was applied along these known fault lines which resulted in 

the 600 m wide transects within which the exploration drilling will be undertaken. As not all exploration wells 

are gas bearing, the number of exploration wells will exceed the production wells by a factor of roughly 25 % 

(i.e. ~400 exploration wells to result in ~300 production wells). These non-gas bearing wells will not require 

pipeline connections and will be decommissioned and rehabilitated once confirmed to be non-gas bearing. 

Although the final positions of the proposed exploration wells are subject to change during the exploration 

campaign as new data becomes available, the final well locations will remain within the 600 m well transects 

and will be guided by the sensitivities identified from the specialist assessments as well as the concerns raised 

by the landowners to position the well sites in such a manner to avoid adverse impact as far as possible. The 

final sensitivity mapping approach is detailed in Section 11 while the ƳŜŀǎǳǊŜǎ ǘƻ ŀŘŘǊŜǎǎ ƭŀƴŘƻǿƴŜǊǎΩ ŎƻƴŎŜǊƴǎ 

are listed below.  

1. Exploration drilling sites will be negotiated and agreed with the affected landowners prior to final siting 

and appropriate compensation will additionally be agreed upon contractually and provided on an 

annual basis during construction and operations.  

2. If the geology allows, then the footprint of more than one drill well can be contained in the same 

exploration drill site. However, should the same site be used, it cannot be done in parallel but rather in 

sequence i.e. one well drilled and completed then followed by another thereby extending the time on 

the property with appropriate compensation adjustments where relevant. 

3. Where a production well surface infrastructure would negatively impact on existing land use (cultivated 

areas, game farming, etc), the well will be connected underground (1.5m deep) to the offtake pipeline 

with the surface well chamber being located some distance away from the actual well. For example the 

well chamber could be located along the fence lines or similar area so as not to interfere with ongoing 

land use.  

4. Several specific measures to address safety and security risks have been put forward as 

recommendations for inclusion in the decision and in order to prevent significant duplication in this 

report, refer to Section 13.4.  

 PIPELINE ROUTES (SERVITUDES AND INLINE INFRASTRUCTURE) 

Further to the above well site location alternative description, the pipeline routes are largely dependent on the 

location of the gas-bearing wells in order to connect these wells to the main gas trunklines leading to the 

compressor stations. The assessed pipeline transects are 300 m wide (Figure 6) and within these areas, the final 

siting of the pipelines will be determined. The final pipeline routes will be guided by the sensitivities identified 

from the specialist assessments as well as the concerns raised by the landowners to position the pipelines and 

above ground inline infrastructure in such a manner to avoid adverse impact as far as possible. The final 

sensitivity mapping approach is detailed in Section 11 ǿƘƛƭŜ ǘƘŜ ƳŜŀǎǳǊŜǎ ǘƻ ŀŘŘǊŜǎǎ ƭŀƴŘƻǿƴŜǊǎΩ ŎƻƴŎŜǊƴǎ ŀǊŜ 

listed below.  

1. Pipelines and associated inline infrastructure will be negotiated and agreed with the affected 

landowners prior to final siting and appropriate compensation will additionally be agreed upon 

contractually and provided on an annual basis during construction and operations.  
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2. All pipelines will be buried at least 1.5m below ground (to top of pipe). 

3. Tetra4 will investigate alternatives methods for the removal of condensation water in the pipelines with 

the intention to limit or reduce the number of low point drains in the system which require regular 

maintenance. This may include nitrogen purging lines to flush out the system. 

4. A number of specific measures to address safety and security risks have been put forward as 

recommendations for inclusion in the decision and in order to prevent significant duplication in this 

report, refer to Section 13.4. 

 COMPRESSOR STATIONS 

Three compressor stations are required within the Cluster 2 gas pipeline network and must be located within 

the transmission pipeline transects in order to be able to tie into the pipelines. The three compressor stations 

(CS) are numbered CS1, CS2 and CS3 as shown in Figure 6. At this early stage in the project, the electricity supply 

to the CS3 site on the farm Doorn River 330 (Portion 2) is uncertain and therefore an alternative site has been 

considered. This alternative site is located adjacent to the existing Cluster 1 compressor station A (CSA) on the 

farm Palmietkuil 328 (Portion 6) where power supply is available.  

These location alternatives for CS3 are referred to as:  

¶ CS3_L1 (Doorn River 330 (Portion 2)) 

¶ CS3_L2 (Palmietkuil 328 (Portion 6)) 

From an engineering cost perspective, the CS3_L2 (Palmietkuil) location would require more expensive piping in 

the southern gas transmission network to strengthen the pipe network however the risk of not having sufficient 

electricity for the CS3_L1 (Doorn Rivier) location would outweigh the additional costs.  

During the scoping consultation process, the Doorn Rivier landowner provided a list of concerns relating to the 

project and specifically the compressor stations. These concerns along with specialist input have been 

considered in the preferred alternative analysis in Section 13.2. 

 LNG/LHE PLANT 

The location of the Cluster 2 plant has been selected for two main reasons namely: 

1. The approved Cluster 1 plant has been constructed in this location with access off the R30 and in 

addition, certain infrastructure such as offices, ablution, waste storage and treatment can be shared by 

the Cluster 2 plant. Therefore the Cluster 2 plant location has been sited directly adjacent to the existing 

Cluster 1 plant which will prevent unnecessary further disturbances and impacts in other locations. 

2. Tetra4 is the legal owner of the farm on which the plant complex is proposed (remaining extent of the 

farm Mond van Doornrivier 38), and the sensitivities of the farm are well known with no highly sensitive 

areas to be impacted on. 

As the most suitable location for the Cluster 2 plant has already been identified, no location alternatives for the 

Cluster 2 Plant were assessed. 

7.3 DESIGN AND LAYOUT ALTERNATIVES 

Design and layout alternatives ensure the consideration of different design and spatial configurations of the 

proposed development within a specific location, to enhance the positive impacts and to reduce the negative 

impacts. The proposed Cluster 2 gas production project is foremost guided by the location of existing gas bearing 

geological fractures/faults (well transects) with the location of the LNG/LHe plant being situated adjacent to the 

existing Cluster 1 plant. The pipelines and compressor stations connect the production wells and ultimately to 

the plant and therefore due consideration has been given to the placement and orientation of required 

infrastructure and activities. The sensitivity planning approach as described in Section 11 as well as the measures 

to address impacts on landowners described in Section 7.2 above for the well and pipeline transects will guide 

the final layout position of the various infrastructure. The layout of surface infrastructure, access roads, and 
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associated surface structures will undergo a micro siting exercise whereby environmental features on site as 

well as current land uses, and infrastructure are considered towards ensuring that the proposed Cluster 2 project 

activities avoid areas of high environmental sensitivity and minimise infringement on existing infrastructure and 

land use as much as possible. 

The surface infrastructure to be constructed for the Cluster 2 production wells shall undergo a design change 

from what was constructed in the Cluster 1 development due to security issues as well as visual impacts. There 

are 19 production wells in Cluster 1 which were equipped in line with globally accepted practice designs. There 

have however been various instances of theft of infrastructure due to the visibility thereof and remote locations 

of some of the wells. These Cluster 1 production well designs are also more visually intrusive. As there will be 

approximately 300 production wells in the Cluster 2 development, the production well chamber designs have 

been altered to a concrete bunker type design which is largely underground. This will result in a far lower visual 

impact as well as a smaller aboveground constructed footprint per well (1,4 m x 1,1 m concrete manhole with a 

height aboveground of ~0.25m).  

7.4 PROCESS ALTERNATIVES 

Process alternatives imply the investigation of alternative processes or technologies that can be used to achieve 

the same goal for the proposed gas production development. This includes using environmentally friendly 

designs or materials and reusing scarce resources like water and non-renewable energy sources. No specific 

process alternatives have been identified for the Cluster 2 project as the existing Cluster 1 development has 

proven processes in place. In addition, certain preferential process alternatives have already been incorporated 

into the project design such as the site water treatment facility to allow for water treatment, recovery and 

conservation. Similarly any boiloff gas within the LNG tanks is captured for reprocessing as opposed to venting 

to atmosphere. Therefore no additional process alternatives have been assessed.  

7.5 TECHNOLOGY ALTERNATIVES 

The selection of the techniques to be adopted for the construction and operation of the gas production 

infrastructure has considered the requirements for gas wells (i.e. drill depths, well string casing, maximising gas 

collection, etc.); pipeline function and efficiency; as well as helium and LNG processing, storage and distribution. 

Based on the experience and lessons learned from the Cluster 1 development, no further technology alternatives 

are proposed. 

7.6 NO GO ALTERNATIVE  

The άbƻ Dƻέ ƻǊ άbƻ !Ŏǘƛƻƴέ ŀƭǘŜǊƴŀǘƛǾŜ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ƻŦ ƴƻǘ ŜƳōŀǊƪƛƴƎ ƻƴ ǘƘŜ ǇǊƻǇƻǎŜŘ ǇǊƻƧŜŎǘ ŀǘ 

all. This alternative would imply that the current status quo without the proposed Cluster 2 gas production 

development would continue (albeit the existing Cluster 1 gas production operation would continue). It is 

important to note that the No Go alternative is the baseline against which all other alternatives and the 

development proposal are assessed (i.e. Cluster 1 operation is included in the baseline condition). 

When considering the No Go alternative, the impacts (both positive and negative) associated with any other 

specific alternative, or the current project proposal would not occur and in effect the impacts of the No Go 

alternative are therefore inadvertently assessed by assessing the other alternatives. In addition to the direct 

implications of retaining the status quo there are certain other indirect impacts, which may occur should the No 

Go alternative be followed. The No Go alternative as a specific alternative is not considered feasible and has 

been scoped out at this EIA phase assessment.  

7.7 SENSITIVITY PLANNING APPROACH 

As described in Section 7.2 above and detailed in Section 11, the sensitivity planning approach will guide the 

final location of the proposed wells, pipelines and related infrastructure.  
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8 STAKEHOLDER ENGAGEMENT 

The Public Participation Process (PPP) is a requirement of several pieces of South African legislation and aims to 

ensure that all relevant Interested and Affected Parties (I&APs) are consulted, involved and their comments are 

considered, and a record included in the reports submitted to the Authorities. The process ensures that all 

stakeholders are provided this opportunity as part of a transparent process which allows for a robust and 

comprehensive environmental study. The PPP for the proposed project needs to be managed sensitively and 

according to best practises to ensure and promote: 

¶ Compliance with international best practice options; 

¶ Compliance with national legislation; 

¶ Establishment and management of relationships with key stakeholder groups; and 

¶ Involvement and participation in the environmental study and authorisation/approval process. 

The purpose of the PPP and stakeholder engagement process is to: 

¶ Introduce the proposed project; 

¶ Explain the authorisations required; 

¶ Explain the environmental studies already completed and yet to be undertaken (where applicable); 

¶ Solicit and record any issues, concerns, suggestions, and objections to the project; 

¶ Provide opportunity for input and gathering of local knowledge; 

¶ Establish and formalise lines of communication between the I&APs and the project team; 

¶ Identify all significant issues for the project; and 

¶ Identify possible mitigation measures or environmental management plans to minimise and/or prevent 

negative environmental impacts and maximize and/or promote positive environmental impacts 

associated with the project. 

8.1 GENERAL APPROACH TO PUBLIC PARTICIPATION 

The PPP for the proposed project has been undertaken in accordance with the requirements of the NEMA EIA 

Regulations (2014), and in line with the principles of Integrated Environmental Management (IEM). IEM implies 

an open and transparent participatory process, whereby stakeholders and other I&APs are afforded an 

opportunity to comment on the project and have their views considered and included as part of project planning. 

At the start of the application process, an initial I&AP database was compiled basŜŘ ƻƴ ƪƴƻǿƴ ƪŜȅ Lϧ!tΩǎ 

(previous Cluster 1 application, affected landowners, Organs of State, etc.), Windeed searches and other 

stakeholder databases. The I&AP database includes amongst others, landowners, communities, regulatory 

authorities and other special interest groups. The database has been continually updated as and when new 

Lϧ!tΩǎ ǎƘƻǿ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴΦ  

bŀǘƛƻƴŀƭΣ tǊƻǾƛƴŎƛŀƭ ŀƴŘ [ƻŎŀƭ DƻǾŜǊƴƳŜƴǘ !ǳǘƘƻǊƛǘƛŜǎ ŀǎ ǿŜƭƭ ŀǎ {ǘŀǘŜ hǿƴŜŘ 9ƴǘƛǘƛŜǎ ό{h9Ωǎύ ǿŜǊŜ ƴƻǘƛŦƛŜŘ ƻŦ 

the proposed project and include: 

¶ Eskom Holdings SOC Limited 

¶ Free State Department of Agriculture& Rural Development 

¶ Free State Department of Cooperative Governance and Traditional Affairs  

¶ Free State Department of Economic, Small Business Development, Tourism and Environmental Affairs  

¶ Free State Department of Mineral Resources and Energy 

¶ Free State Department of Police, Roads and Transport 
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¶ Free State Department of Public Works and Infrastructure 

¶ Free State Department of Water and Sanitation 

¶ Free State Development Corporation 

¶ Free State Heritage Resources Authority 

¶ Lejweleputswa Development Agency 

¶ Lejweleputswa District Municipality  

¶ Masilonyana Local Municipality 

¶ Matjhabeng Local Municipality 

¶ National Department of Agriculture, Land Reform and Rural Development  

¶ National Department of Forestry, Fisheries and Environment 

¶ National Department of Transport 

¶ National Department of Water and Sanitation 

¶ National Energy Regulator of South Africa (NERSA) 

¶ National House of Traditional Leaders  

¶ Petroleum Agency of South Africa (PASA) 

¶ Sedibeng Water  

¶ South African Heritage Resources Agency 

¶ South African National Biodiversity Institute 

¶ South African National Roads Agency Ltd: Eastern Region  

¶ Transnet SOC Limited 

Non-Governmental Organisations (NGOs) and Non-Profit Organisations (NPOs) including:  

¶ African Conservation Trust 

¶ Afriforum 

¶ Birdlife South Africa 

¶ Centre for Environmental Rights 

¶ Conservation South Africa 

¶ Earthlife Africa 

¶ Endangered Wildlife Trust 

¶ Federation for Sustainable Environment 

¶ Gold and Uranium Belt Impact Sensoring Organisation  

¶ Groundwork South Africa 

¶ Vaal Environmental Justice Alliance  

¶ Wildlife and Environment Society of South Africa 

¶ World Wildlife Fund 

In addition to the above, attempts to consult with directly affected landowners, adjacent landowners, 

community and farming representatives, occupiers of land, etc. were made. A total of 78 site notices and a 
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number of A3 posters were placed in and around the study area in conspicuous area in an attempt to solicit 

ƛƴǇǳǘ ŦǊƻƳ ŀƴȅ Lϧ!tΩǎ who were not pre-identified and registered on the I&AP database.  

8.2 INITIAL NOTIFICATION 

The PPP commenced on 20 May 2022 with an initial notification and call to register for a period of 30 days. The 

initial notification was undertaken in English, Afrikaans and Sesotho and was given in the following manner: 

 REGISTERED LETTERS, FAXES AND EMAILS 

Notification letters, faxes, and emails were distributed to all pre-identified I&APs including government 

organisations, NGOs, relevant municipalities, ward councillors, landowners and other organisations that might 

be interested or affected. 

The notification letters included the following information to I&APs: 

¶ The purpose of the proposed project; 

¶ High level list of anticipated activities to be authorised; 

¶ Scale and extent of activities to be authorised; 

¶ Information on the intended production operation to enable I&APs to assess/surmise what impact the 

activities will have on them or on the use of their land; 

¶ Details of the affected properties (including details of where a locality map and other information could 

be obtained including a Background Information Document (BID) in the 3 languages); 

¶ Summary of the relevant legislation pertaining to the application process; 

¶ Initial registration period timeframes;  

¶ A request for I&APs to confirm that they wish to be registered on the database moving forward as in 

terms of the POPI Act, if pre-ƛŘŜƴǘƛŦƛŜŘ Lϧ!tΩǎ Řƻ ƴƻǘ ŎƻƴŦƛǊƳ ǘƘƛǎΣ ǘƘŜȅ ǿƛƭƭ ōŜ ǊŜƳƻǾŜŘ ŦǊƻƳ ǘƘŜ 

database moving forward; and 

¶ Contact details of the EAP. 

 NEWSPAPER ADVERTISEMENTS / GOVERNMENT GAZETTE 

Advertisements describing the proposed project and EIA process were published in the Vista Newspaper with 

circulation in the vicinity of the study area. The initial advertisements were placed in the Vista newspaper in 

English, Afrikaans and Sesotho on the 19 May 2022 with a government gazette published (also in 3 languages) 

on 1 July 2022. The newspaper adverts included the following information: 

¶ Project name; 

¶ Applicant name; 

¶ Project location description including a map; 

¶ Nature of the activity and application;  

¶ Where additional information could be obtained; and 

¶ Relevant EIMS contact person and contact details for the project. 

 SITE NOTICE PLACEMENT 

A1 Correx site notices in English, Afrikaans and Sesotho were placed at 78 locations within and around the 

application area from 16 May 2022 to 19 May 2022. The on-site notices included the following information: 

¶ Project name; 

¶ Applicant name; 
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¶ Project location; 

¶ Map of proposed application area; 

¶ Project description; 

¶ Legislative requirements; and 

¶ Relevant EIMS contact person and contact details for the project. 

 POSTER PLACEMENT 

A3 posters in English, Afrikaans and Sesotho were placed at local public gathering places in Welkom, Theunissen 

and Virginia (Welkom Public Library, Retail Spar, Retail Pick n Pay, Virginia Public Library, Theunissen Magistrates 

Court and Masilo (Theunissen) Public Library. 

The notices and posters afforded I&APs who may be interested in the project with the opportunity to register 

for the project as well as to submit any issues/queries/concerns and indicate the contact details of any other 

potential I&APs that should be contacted. The contact person at EIMS and contact details were stated on the 

posters. Comments/concerns and queries were encouraged to be submitted in either of the following manners: 

¶ Electronically (fax, email);  

¶ Telephonically; and/or 

¶ Written letters (postal). 

8.3 SCOPING PHASE PUBLIC PARTICIPATION 

Notification regarding the availability of the Scoping Report for public review was given in the following manner 

to all registered I&APs: 

¶ Registered letters with details on where the scoping report could be obtained and/or reviewed, public 

meeting date and time, EIMS contact details as well as the public review comment period; 

¶ Facsimile notifications with information like that in the registered letter described above;  

¶ Email notifications with a letter attachment containing the information described above; and/or 

¶ Summarised SMS notifications with relevant contact details and where more information could be 

obtained. 

Hard copies of the report were made available in the Virginia Public Library and the Welkom Public Library, and 

an electronic copy was made available on the EIMS website. The scoping report was made available for public 

review from 29 July 2022 to 30 August 2022 and during this period, various meetings and open days were held 

as follows: 

¶ Tuesday 23 August 2022: Community Meeting (Stilte Primary School) 12H00-14H00 

¶ Tuesday 23 August 2022: Community Meeting (Adamsons Vley Primary School) 16H00-18H00 

¶ Wednesday 24 August 2022: Farmers Focus Group Open Day (Goldfields Game Ranch) 10H00-16H00 

¶ Wednesday 24 August 2022: Farmers Focus Group Public Meeting (Goldfields Game Ranch) 17H00-

19H00 

¶ Thursday 25 August 2022: Public Open Day (NG Church Virginia) 10H00-17H00 

8.4 EIA PHASE PUBLIC PARTICIPATION 

Notification regarding the availability of the EIA Report and associated appendices for public review was given 

in the following manner to all registered I&APs: 
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¶ E-mail notifications containing an attached letter with details on where the EIA report could be 

obtained and/or reviewed, public meeting date and time, EIMS contact details as well as the public 

review comment period; 

¶ Facsimile notifications with information like that in the letter described above; and 

¶ Summarised SMS notifications with relevant contact details and where more information could be 

obtained. 

Hard copies of the report were made available in the Virginia Public Library and the Welkom Public Library, and 

an electronic copy was made available on the EIMS website. The EIA report was made available for public review 

from 2 December 2022 to 24 January 2023 and during this period, various meetings were held as follows: 

¶ Tuesday 10 January 2023: Community Meeting (Stilte Primary School) 12H00-14H00 

¶ Tuesday 10 January 2023: Community Meeting (Adamsons Vley Primary School) 16H00-18H00 

¶ Wednesday 11 January 2023: Public Open Day (NG Church Virginia) 12H00-14H00 

¶ Wednesday 11 January 2023: Farmers Focus Group Public Meeting (Goldfields Game Ranch) 17H00-

19H00 

8.5 PUBLIC PARTICIPATION PROGRESS 

Comments raised to date have been addressed in a transparent manner and included in the Public Participation 

Report (Appendix 3). All comments have been considered in the drafting of this final EIA Report. Please note 

that where relevant, personal information was omitted from the public domain due to the restrictions imposed 

by the Protection of Personal Information Act (Act 4 of 2013 - POPIA). 

A summary of the comments received to date as well as how these comments were addressed is provided below.  

Table 14: Summary of comments received to date and how comments were addressed. 

Comment Summary How comment was addressed 

Concerns of water availability and quality to farmers 
and air quality impacts of the proposed project. 

The geohydrological specialist and air quality 
specialist reports have assessed the impact on water 
quality and availability as well as the air quality 
impacts (including health risks).  

I&AP deregistration requests. I&APs who formally requested to be registered were 
removed from the database. 

I&AP registration requests. I&APs who formally requested to be registered were 
added to the database for further notifications during 
upcoming application comment periods. 

Eskom Holdings SOC Limited (Transmission) 
requested a Google Earth (.kmz) file. 

The requested information was shared with Eskom. 

Notification of ongoing Oryx Solar Power Plant PV 
Authorization application from another EAP 
(Environamics) within Cluster 2 project area, locality 
map sharing and BID documents, Scoping Report 
and recently EIA report for comment. 

Tetra4 and EIMS have taken note of this application 
for a PV project within the Cluster 2 application area 
and note that there is minimal impact on the project 
as a whole.  

Some individuals as well as contractors have 
expressed their interest in potential employment 

Work seekers (be it individual jobs or contractors) 
have been directed to the Tetra4 website which 
contains a link for interested vendors etc. Community 
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Comment Summary How comment was addressed 

and business opportunities from the proposed 
development. 

members seeking employment (jobs) were informed 
of the Tetra4 personnel who are responsible for 
ŎƻƭƭŜŎǘƛƴƎ /±ΩǎΣ L5Ωǎ ŜǘŎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜƛǊ ƛƴǘŜǊŜǎǘ ƛǎ 
captured. All job or contract seekers were informed 
that the application is still underway and that the 
project commencement is dependent on the final 
decision from the PASA/DMRE.  

Transnet commented that the proposed 
development does not affect their pipeline 
servitudes in the region. 

No further actions required.  

SAHRA provided an interim comment that a 
comment is to be provided once a HIA and draft EIA 
Report are made available for comment. 

The HIA and EIA report will be uploaded to the 
SAHRIS website once the EIA comment period 
commences. 

Query regarding website document accessibility. EIMS provided the needed assistance with obtaining 
the relevant documentation which was resolved 
satisfactorily. 

Requests by certain members of the local 
community for jobs as well as other specific services 
such as electricity, skills upliftment, etc. 

These comments were raised during the community 
focus group meeting with the Adamsons Vley 
community. The community was informed that 
Tetra4 is currently in the process of providing certain 
basic services such as water and electricity to the 
community as part of the Social and Labour Plan 
commitments. This is an ongoing process throughout 
the project implementation and would be extended 
to other communities in due course. The community 
acknowledged that the water and solar electricity 
project was currently underway in their community.  

Concerns by a local NGOs - Vaal Environmental 
Justice Alliance (VEJA) and Gold and Uranium Belt 
Impact Sensoring Organisation ς GUBICO about the 
living standards of the community members. 

It was confirmed that Tetra4 was aware of the poor 
living standards of some communities and therefore 
as part of the SLP commitments, certain upliftment 
programs had been initiated and were ongoing. 

NGO - Vaal Environmental Justice Alliance (VEJA) 
highlighted the possible confusion regarding Tetra4 
vs Renergen and how the two companies relate to 
this project as the sign outside the existing plant 
says Renergen however the applicant in the 
application is Tetra4. 

Clarification was provided that Tetra4 is a wholly 
owned subsidiary of Renergen and whilst the 
applicant in this application is Tetra4, this does not 
pose any legal constraints on the project. This report 
includes a clear statement that Tetra4 is a wholly 
owned subsidiary of Renergen.  

Concerns that impact on landowners seem to have 
been underestimated. 

All specialists were provided with this comment and 
have considered this comment in light of their 
preliminary impact assessment findings. This has 
been thoroughly considered and assessed by the 
relevant specialists as well as the EAP in this EIA 
Report with minor amendments to certain impacts. 
Additional mitigation measures have been put 
forward to fully address the impact findings.  
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Comment Summary How comment was addressed 

/ƻƴŎŜǊƴǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΩǎ ƛƳǇŀŎǘǎ ƻƴ ǘƘŜ 
safety, livelihoods and land value for landowners. 

These safety, livelihoods and land value concerns 
have been given specific attention in this EIA report 
and detailed mitigation measures to address these 
concerns have been included. In addition, specific 
conditions have been put forward for inclusion in the 
decision to ensure that priority is given to impacts on 
safety, livelihoods and land value. Lastly, Tetra4 has 
revised the landowner contract terms to provide 
more specific attention to these concerns including 
annual compensation for the life of the project (per 
hectare rate), commitments to hold specific 
negotiations with each affected landowner to ensure 
infrastructure is sited in such a manner so as to 
minimise impacts on existing land use and lastly to 
ensure that all reasonable safety measures are 
continually in place. It is understood that Tetra4 is in 
the process of consulting with the landowners on the 
contract terms in order to finalise the contract with 
landowner input. 

Access road degradation concerns from 
landowners. 

Degradation of access roads has been thoroughly 
considered and mitigated in this report and 
associated EMPr. This includes a pre-construction 
survey by the landowner and Tetra4 of all private 
access roads to be utilised by the project including 
photographic and video documentation of the pre-
construction state. A similar post construction survey 
will be undertaken to document any degradation of 
access roads which if identified, will be to Tetra4s 
account. It is acknowledged that each landowner has 
a specific access road construction methodology and 
this will be documented and complied with if any 
repairs are required.  

Request by a landowner for more detail on 
infrastructure specific location and timing of the 
project aspects. 

Where possible, infrastructure specific locations or at 
least limitations to where infrastructure will not be 
located has been provided in the Scoping Report and 
this EIA Report. The project description has been 
reviewed and updated where possible to include 
more information on location and timing of certain 
activities.  

Request by a landowner for more detail on logistics 
regarding access and maintenance of Tetra4 
infrastructure on farmlands as well as contractual 
concerns. 

Following this concern relating to the initial 
landowner contract, Tetra4 have undertaken a 
revision of the contract to be more specific in 
addressing the various landowner concerns. Tetra4 is 
currently soliciting input from landowners on the 
revised contract prior to finalisation of the contract. 

In terms of access for inspections and maintenance 
during the operational phase, the expected 
frequency is as follows: 

¶ Production wells: Monthly (worst case) 
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Comment Summary How comment was addressed 

¶ Pipeline Servitude: Annually for inspections unless 
landowner raises concerns or there is an 
emergency (leak detected). 

¶ Booster Station: Monthly 

¶ Low Point Drains: Monthly 

¶ Pigging Stations: Six monthly (bi-annually) 

¶ Compressor Stations: Daily security inspections. 

Concerns from a landowner that this project would 
negatively impact on his farm which is his primary 
investment for his future as well as his descendants. 
This landowner did not wish to discuss anything and 
wished to state that he is opposed to the project.  

Whilst EIMS was not able to engage this landowner 
further during the scoping phase, attempts will be 
made to have further engagement during the EIA 
phase to discuss how the project would be 
implemented in direct consultation and negotiations 
with the landowner.  

Concern from a landowner that the application does 
not contain specific location, extent and/or routing 
detail of project infrastructure on each property. 
This concern is elaborated upon in a written 
submission and the overall conclusion by the 
landowner is that the application is premature 
without including such detailed information and 
should only be undertaken once this information is 
available. 

All comments were responded to individually and are 
included in the PPR (Appendix 3 of this EIA report). 

African Carbon Energy (Pty) Ltd submitted various 
comments during the public meeting, landowner 
meeting and a written submission.  

All comments were responded to individually and are 
included in the PPR (Appendix 3 of this EIA report). 

A table of comments and responses is included as Appendix B7 of the attached Public Participation Report (PPR) 

and Appendix B8 of the attached PPR includes the proof of correspondence. The comments and concerns 

received to date have been considered in the compilation of this EIA Report.   
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9 ENVIRONMENTAL ATTRIBUTES AND BASELINE ENVIRONMENT 

A baseline assessment of the receiving environment upon which an activity or development is proposed is an 

important aspect of the EIA process as it provides a description of the current status and trends in environmental 

factors of a proposed project against which predicted changes can be compared and evaluated, as well as 

baseline information against which the potential impacts can be monitored. The baseline environmental 

attributes include biophysical, socio economic, and cultural aspects of a application area, which are presented 

below for the Cluster 2 study area.  

9.1 TOPOGRAPHY 

The topography of the greater application area is generally flat and can be classified as a central interior plain or 

plateau. Large dolerite intrusions are observed throughout the study area and because of its relative resistance 

to erosion, the Karoo dolerite sheets generally give rise to very prominent high-standing topographic features 

(DWAF, 2004). The relief of the area varies between 0 ς 130 m. The landscape gradually flattens out towards the 

lower laying drainage system in the north-west (approximate elevation low of 1280 mamsl), while the southern 

and south-eastern perimeters are shaped by scattered outcrops with a regional topographical high point 

recorded as 1540 mamsl.  

The lowest topographical elevation on-site is recorded as ~1280 mamsl which is situated towards the western 

and eastern borders where the Sandrivier enters and exists the gas production right boundary and form part of 

the on-site drainage system. The highest topographical point recorded on site is approximately 1405 mamsl and 

forms part of the quaternary catchment boundary and groundwater/ surface water divide to the southern and 

south-western portion of the study area. On-site gradients are variable, but generally gentle with the average 

slope calculated at ~0.8 % and an elevation loss of 130 m over a lateral distance of 16 km in a north-south 

orientation whereas an average slope of ~0.4 % and elevation loss of 70 m over a lateral distance of 17.5 km is 

calculated in an east- west orientation. Figure 27 depicts a topographical cross-section (south-western aspect) 

of the greater study area. 



 

1473  EIA Report  136 

 

Figure 27: Topographical cross-sections of the greater application area. 

9.2 DRAINAGE AND CATCHMENT 

The greater study is situated in primary catchment (C) of the Vaal River drainage system which covers a total 

area of approximately 246 674.5 km2. The resource management falls under the Vaal Water Management Area 

(WMA5) which spans portions of the North West Province, northern Free State as well northern sections of the 

Northern Cape. An overview of the study area with respect to the quaternary catchments and wetland areas is 

included in Figure 28. 

The application area is situated within quaternary catchments C42K (nett surface area of 668 km2) and C42L 

(nett surface area of 510.8 km2), falls within hydrological zone E and has an estimated mean annual runoff (MAR) 

of between 10 to 13 mcm (million cubic metres) (WR 2012). The hydrology of the region is characterised by 

predominately perennial watercourses with the regional drainage occurring in a general west to north-western 

direction via the Sandrivier and Doornrivier both of which are traversing the study area from east to west 

(Sandrivier) and southeast to northwest (Doornrivier). A non-perennial drainage, Bosluisspruit, also traverses 

the study area and generally drains the catchment in a northern direction. The Doornrivier converges with the 

Sandrivier approximately 1.3 km to the northeast of the study area from where it flows in a general westerly 

direction before joining the Vetrivier roughly ~ 30 km downstream of the application area. Major surface water 

features being fed by the drainage system(s) of this quaternary catchment include the Bloemhof Dam situated 

<100 km to the northwest. 
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Figure 28: Study area in relation to quaternary catchments and drainage areas. 

9.3 CLIMATE 

¢ƘŜ ǎǘǳŘȅ ŀǊŜŀΩǎ ǊŀƛƴŦŀƭƭ ƛǎ ǎǘǊƻƴƎƭȅ ǎŜŀǎƻƴŀƭΣ ŀƴŘ ǘƘŜ ǿŜŀǘƘŜǊ ǇŀǘǘŜǊƴ ǊŜŦƭŜŎǘǎ ŀ ǘȅǇƛŎŀƭ ǎǳƳƳŜǊ ǊŀƛƴŦŀƭƭ ǊŜƎƛƻƴΣ 

with > 80 % of precipitation occurring as convective thunderstorms from October to March. Patched rainfall and 

evaporation data were sourced from the WR2012 database (Rainfall zone 4C4) and span a period of some 90 

years (1920 ς 2009). The calculated mean annual precipitation (MAP) for this rainfall zone is 521 mm/a, with the 

5th percentile of the data set (roughly equivalent to a 1:20 year drought period) calculated at 343.38 mm/a 

while the 95th percentile (representing a 1:20 flood period) is calculated at 752.43 mm/a. The highest MAP for 

the 90 years of rainfall data was recorded as 860.3 mm (1942) while the lowest MAP of 264 mm was recorded 

during 2006.  

Both catchment areas are categorised under evaporation zone 19C which have a mean annual evaporation (s-

pan) ranging between 1600 mm/a to 1680 mm/a. The highest evaporation is usually experienced in December 

(215 mm) while the lowest evaporation is in June (61 mm). The peak rainfall months are December and January, 

and the annual evaporation volumes are more than threefold the annual precipitation. 

9.4 SOCIAL 

According to NEMA, environment refers to the surroundings in which humans exist. When viewing the 

environment from a socio-economic perspective the question can be asked what exactly the social environment 

is. Different definitions for social environment exist, but a clear and comprehensive definition that is widely 

accepted remains elusive. Barnett & Casper (2001) offers the following definition of human social environment: 

άIǳƳŀƴ ǎƻŎƛŀƭ ŜƴǾƛǊƻƴƳŜƴǘǎ ŜƴŎƻƳǇŀǎǎ ǘƘŜ ƛƳƳŜŘƛŀǘŜ ǇƘȅǎƛŎŀƭ ǎǳǊǊƻǳƴŘƛƴƎǎΣ social relationships, 

and cultural milieus within which defined groups of people function and interact. Components of 

the social environment include built infrastructure; industrial and occupational structure; labour 

markets; social and economic processes; wealth; social, human, and health services; power 

relations; government; race relations; social inequality; cultural practices; the arts; religious 




































































































































































































































































































































































































































































































