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Palaeontological desktop study of the proposed new Ash Disposal 

Facility at the Kriel Power Station near Kriel, Mpumalanga 

Province.  
 

Report prepared for PGS Heritage by Paleo Field Services, PO Box 38806 Langenhovenpark 9330. 

 

Summary 

The proposed development footprint is underlain by palaeontologically significant fluvial and 

deltaic deposits of coarse sandstone, conglomerate and coal of the Ecca Group Vryheid 

Formation. The formation is considered to be of high palaeontological sensitivity, with a 

moderate to high likelihood that fossil assemblages may be present where outcrop occur.  The 

likelihood of finding fossils in disturbed and old backfilled areas, or before actual excavations 

into intact sedimentary rocks take place is considered fairly low. Excavations into 

unweathered/in situ sedimentary bedrock within the proposed development footprint will 

require palaeontological monitoring with the possibility that this may lead to the 

identification and removal of fossil material and implementation of appropriate mitigation 

procedures. 

Introduction 

The report is a preliminary desktop assessment of potential palaeontological impact with 

regard to the proposed construction of an additional Ash Disposal Facility at the Kriel Power 

Station near the town of Kriel, Mpumalanga Province, referred to as Dam 4 (Fig. 1). In order 

to expand the Power Station’s ash disposal facility, the following components are required: 

• An Ash Disposal Facility that would have sufficient capacity to store ash volumes 

produced up to 2045; 

• Ash Water Return dam from where decant and drained water will be pumped back to 

the power station for re-use; 

• Ash Water Return transfer dam; 

• Delivery and return infrastructure, including conveyor belts and/ or pipelines, transfer 

houses, pump stations; 

• Clean and dirty water channels; 



2 

 

• Powerlines; and access roads. 

The task involved identification of possible paleontological sites or occurrences within the 

proposed development footprint, an assessment of their significance, possible impact by the 

proposed development and recommendations for mitigation where relevant. 

Methodology 

The assessment was carried out in accordance with National Heritage Resources Act 25 of 

1999 with the aim to assess the potential impact on palaeontological heritage resources that 

may result from the proposed development. The palaeontological significance of the affected 

areas were evaluated through a desktop study and carried out on the basis of existing field 

data, database information and published literature.   

Locality Data 

1 to 50 000 topographic map: 2629AC Evander 

1 to 250 000 scale geological map 2826 East Rand 

General site coordinates: 

A) 26°16'36.66"S 29°11'13.99"E 

B)  26°15'49.89"S 29°12'19.13"E 

C) 26°16'37.17"S 29°12'12.62"E 

The proposed site is located south of the existing ash complex, partly overlying the backfilled 

Pit 1 of Kriel Colliery (Fig. 2). 

Palaeontology 

The study area is underlain by palaeontologically significant fluvial and deltaic deposits of 

coarse sandstone, conglomerate and coal of the Vryheid Formation (Ecca Group, ca. 290 to 

270 million years old) (Fig. 2).  The Vryheid Formation is known for its abundant coal 

deposits. It is divided into three main depositional intervals, namely, the lower fluvial-

dominated deltaic interval, the middle fluvial interval and the upper fluvial-dominated deltaic 

interval (Johnson et al., 2006). Well-preserved plant fossils are commonly found in the shales 

associated with the coal seams (Anderson and Anderson 1985; Bamford 2011). A wealth of 

plant fossils is recorded from this formation, including the well-known Glossopteris Flora 

(abundant glossopterids including lycopods, rare ferns and horsetails, cordaitaleans, conifers 

and ginkgoaleans). No vertebrate fossils have been recorded from the Vryheid Formation but 
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abundant, low diversity invertebrate trace fossils, rare insects, possible conchostracans, non-

marine bivalves and fish scales have also been reported from this formation (MacRae, 1999). 

There are currently no records of Quaternary fossil localities in the vicinity of the study area, 

but it should be noted that small and localized fossil-rich alluvial exposures (Cornelia 

Formation) have been recorded in the Vaal River basin to the south of Delmas. One of these 

sites is known as the Cornelia-Uitzoek vertebrate locality, and is the type site of the Cornelian 

Land Mammal Age (Butzer et al. 1974; Brink & Rossouw 2000). The site consists of a 

pocket of Quaternary alluvial and colluvial gravels that have yielded several distinct fossil 

mammal species, including Stylochoerus compactus, Connochaetes laticornutus and 

Megalotragus eucornutus. 

Impact Statement and Recommendations 

The study area is underlain by Permian aged sandstone, mudstone and shale of the 

palaeontologically sensitive Vryheid Formation (Ecca Group, Karoo Supergroup). There is a 

high likelihood that the rocks of the Vryheid Formation will contain plant and ichno fossils, 

but the chances of finding fossils in disturbed and old backfilled areas, or before actual 

excavations into intact sedimentary rocks take place, is fairly low.  

According to the proposed plans, “the project will excavate and fill certain areas to level out 

the terrain in order to construct the starter walls (compacted) and liner for the ash dams. This 

will include 1000 mm x 500 mm anchor trenches for liner system on starter wall around 

perimeter. There will also be excavations where they build the new ash water return dam and 

ash water return transfer dam, but over backfilled areas so should not be issue from heritage 

point of view). Trenches will also be excavated for the clean and dirty water channels around 

the new ash dams of which the excavations will be around 2m deep 1m wide and 1 in 3 side 

slope.” 

It is recommended that, in the case of possible excavation into fresh sedimentary bedrock, the 

developer:  

• Must employ a qualified palaeontologist to record and remove any fossils;  

• Must apply for a collection and destruction permit for all fossil material encountered 

during the process. 
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Tables and Figures 

Table 1. Overall assessment with regard to potential palaeontological impacts. 

Criteria Category Description 

Spatial influence of 

impact 

Local Between 100m and10 km radius of the 

candidate site 

Magnitude of impact (at 

the indicated spatial 

scale) 

medium Natural and/ or social functions and/ or 

processes are notably altered 

Duration of impact 

(temporal) 

Long term More than 15 years after construction 

Significance High  Medium magnitude with a regional extent 

and long term duration 

Probability Probable Estimated 5 to 95 % chance of the impact 

occurring. 

Confidence Certain Wealth of information on and sound 

understanding of the environmental factors 

potentially influencing the impact. 

Reversibility Irreversible The activity will lead to an impact that is in 

all practical terms permanent. 

Irreplaceability High Where the activity results in an irreplaceable 

loss of a resource. 

Mitigatability High High extent to which impacts can be 

mitigated (see Recommendations) 
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