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EXECUTIVE SUMMARY 

 

GCS Water & Environment (Pty) Ltd (GCS) were appointed by Royal HaskoningDHV (Pty) Ltd 

to undertake the hydrogeological impact assessment for the proposed Solafrica Sand Draai 

Solar Power (CSP) and Photovoltaic projects, located near Upington in the Northern Cape 

Province. The aim of this assessment was to assess the baseline groundwater conditions for 

the local aquifer system and to provide an indication of possible risks to the groundwater 

environment accordingly.  

 

The following basic steps were applied for the Scoping and EIA phase: 

 

 A desktop study was conducted which included the analysis of data obtained from 

the National Department of Water And Sanitation’s National Groundwater Archive 

(NGA) which were mapped for reporting purposes; 

 Available specialist reports/data were obtained from Royal HaskoningDHV and were 

reviewed accordingly; and 

 A 2km hydrocensus of boreholes surrounding the site was conducted which included 

sampling of accessible boreholes to obtain baseline chemistry.  

 

Locality & Hydrology  

The proposed site is situated on the farm Sand Draai, approximately 75km south east of 

Upington in the Northern Cape Province. The study area is generally characterised by Dune 

Hills (parallel crests) and Lowlands in the northern part and extremely irregular plains in 

the south, sloping towards the Orange River in a south-westerly direction (located 2.3km 

away from the site).  

 

Geology and Hydrogeological Setting 

The general geology of the site mainly comprises of red, coarse grained brown windblown 

sands of the Gordonia Formation, Kalahari Group. Quartz-muscovite schist, quartzite, 

quartz-amphibole schist and greenstone of the Groblershoop Formation, Brulpan Group, 

outcrops approximately 5km south west of the CSP tower area, as well as in the southern 

section of the site. Calcrete also outcrops in the southern section of the site approximately 

8km southwest from the proposed CSP tower area. 

 

Groundwater use takes place on the farms located further away from the Orange River. 

Groundwater abstraction consists mainly of domestic use, with estimated low scale 

abstraction in the form of submersible pumps and windmills.  
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The proposed site is underlain by fractured aquifers based on the geology. The site falls 

within the quaternary catchment D73D. Data obtained from GRDM data indicates that the 

area receives a mean annual precipitation of 185.2mm. The average annual recharge for 

the area is 0.45mm per annum.  

 

Hydrocensus 

During the hydrocensus conducted, a total of nine boreholes were located within a 2km 

radius of the site. Six of the nine boreholes were in use and groundwater is mostly used for 

stock watering. During the investigation only three boreholes could be sampled due to 

broken windmill pumps and obstructed boreholes. Boreholes BH4, BH5 and BH7 were 

sampled during the investigation. Three boreholes, BH1-BH3 are located on the Sand Draai 

farm, however are not currently in use. Water is pumped from the Orange River for use on 

site.  

 

Groundwater Quality 

Three samples were collected from boreholes BH4, BH5 and BH7. The chemical analysis of 

boreholes BH4 and BH5 indicated good water quality with only antimony being marginally 

non-compliant with the SANS 241-1:2015 standards. BH7 indicated compliance for all 

chemical constituents.  

 

Site Impact Assessment  

The potential impacts associated with the proposed development on the groundwater 

environment include hydrocarbon contamination arising from spills or leaks from heavy 

machinery used during the construction phase and contamination from spills or leaks of 

hazardous products stored on site. According to the significance rating scale, a medium to 

high impact is applied to this risk without mitigation measures in place. The proposed 

mitigation measures include secondary containment for all fuel stored on site and 

implementing the proposed groundwater monitoring programme as detailed in Section 10. 

This would allow for the early detection of water quality deterioration associated with the 

site. Accurate oil records must be kept (purchased, disposal, and recycled). Ensure clean up 

protocols are in place and followed. 

 

Another potential impact associated with the proposed development on the groundwater 

includes potential contamination due to accidental spillages and the storage of Heat 

Transfer Fluid (HTF) which is a synthetic thermal oil used to collect and transfer the 

energy. Even though the system is expected to be a closed system, minor loss or accidental 

spillages of the HTF may occur. Used HTF will be stored in small volumes on site and 

removed occasionally and disposed of at an appropriate waste disposal facility. During this 
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time, spillages may also occur. According to the significance rating scale, a medium to high 

impact is applied to this risk without mitigation measures in place. Mitigation measures 

would include regular inspection of the infrastructure to ensure no losses occur through the 

receiver tube. All records of HTF stored on site must be kept (purchased, disposal, and 

recycled, etc.). All HTF stored on site (both unused and used) must be stored in the 

appropriate containers and the area must be marked accordingly and fully bunded. 

 

Although the impacts identified indicate medium to high risks, the following factors must 

also be taken into account. This reduces the risk of surface contamination negatively 

affecting the underlying aquifer:  

 No groundwater abstraction is anticipated on site; 

 Deep water levels on site which would indicate very long travel times for surface 

contamination to reach and negatively affect the aquifer;  

 The area experiences low rainfall and therefore low recharge which will also 

minimise the probability of surface contamination affecting the underlying aquifer. 

 

Groundwater Monitoring Plan 

A Groundwater Management Plan is required to ensure that the facility does not impact 

negatively on groundwater levels and quality to unacceptable levels. To ensure that the 

groundwater environment is protected, monitoring of water quality and levels is required 

on an on-going basis. The recommended monitoring includes groundwater level and 

groundwater quality monitoring as well as the visual inspection of boreholes BH4, BH5 and 

BH7 on an annual basis.  
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1 INTRODUCTION 

GCS Water & Environment (Pty) Ltd (GCS) were appointed by Royal HaskoningDHV (Pty) Ltd 

to undertake the hydrogeological impact assessment for the proposed Solafrica, Sand Draai 

Concentrated Solar Power (CSP) and Photovoltaic project, located near Upington in the 

Northern Cape Province. The aim of this assessment was to assess the baseline groundwater 

conditions and to provide an indication of possible risks to the groundwater environment 

accordingly.  

 

The following basic steps were applied for the Scoping and EIA phase: 

 

 A desktop study was conducted which included the analysis of data obtained from 

the National Department of Water And Sanitation’s National Groundwater Archive 

(NGA) which were mapped for reporting purposes; 

 Available specialist reports/data were obtained from Royal HaskoningDHV and were 

reviewed accordingly; and 

 A 2km hydrocensus of boreholes surrounding the site was conducted which included 

sampling of accessible boreholes to obtain baseline chemistry.  

 

The proposed Concentrated Solar Power (CSP) and PV project will consist of: 

 

 One 150 MW CSP plant, based on Parabolic Trough technology; 

 One 150 MW CSP Plant, based on Central Receiver technology; and 

 One 125 MW Photovoltaic plant. 

 

The above infrastructure is proposed on the farm Sand Draai in the Northern Cape Province 

in South Africa. Solafrica also intends to develop the two CSP plants with significant 

amounts of thermal storage. The two technologies used are detailed below: 

 

Central Receiver/Power Tower: The heliostats, sun-tracking glass mirrors are mounted on 

an axis which reflects the sunlight to a central receiver, which is situated on the top of a 

single central tower, or alternatively on a number of smaller central towers. The 

concentrated beam radiation is absorbed by a heat exchanging receiver, which converts 

heat to a working fluid (i.e. molten salt or water) which is in turn used to generate steam 

for conventional power generation (SolAfrica, 2011).  

 
Parabolic Trough: A parabolic trough system reflects solar radiation to a focal point called 

the absorber tube located at the focal point. Solar energy is then transferred to a working 

fluid which is used to drive a conventional power cycle (SolAfrica, 2011).   
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2 SCOPE OF WORK 

The objective of the hydrogeological assessment is listed below: 

 A desktop study including a description of the general geology and hydrogeological 

conditions; 

 A graphic representation of the existing boreholes revealed by the National 

Groundwater Archive (NGA); 

 Identify possible problem areas associated with groundwater;  

 Conduct a hydrocensus within a 2km radius of the site; 

 Sampling of hydrocensus boreholes where accessible to obtain baseline chemistry 

data;  

 Spatial distribution of boreholes within the site area and the neighbouring farms;   

 Risk assessment based on the data obtained during the investigation; 

 Reporting, detailing baseline, impact assessment and management measures; 

 Final report incorporating finding of the study. 

 

3 METHODOLOGY 

3.1 Desktop Study 

GCS assessed all available geological and hydrogeological data. All existing groundwater 

data was reviewed and assessed during the desktop study.  

 

A study of the 1:50 000 topographical, 1:250 000 geological, 1:500 000 hydrogeological 

maps and satellite images were conducted during the desktop study. All relevant 

information was sourced from the client as well as from the relevant governmental 

departments. Any existing groundwater data captured in the National Groundwater Archive 

(NGA), obtained from the Department of Water And Sanitation was utilised.  

 

The following data sources were used during the study: 

 Topographic 1:50 000 maps; 

 Geological 1:250 000 map; 

 Hydrogeological 1:500 000 map; 

 GRDM, Groundwater Resource Directed Measures; 

 The National Groundwater Archive (NGA), Department of Water and Sanitation;  

 The hydrogeological baseline assessment conducted by GCS in 2010 on the 

neighbouring Bokpoort site; 

 All available information as made available by the Client.  
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3.2 Hydrocensus 

 

A hydrocensus was conducted within a 2km radius and within the sub-catchment containing 

the site. The following information was recorded during the hydrocensus:  

 GPS coordinates and elevation of existing boreholes; 

 Water levels of the boreholes, where accessible;  

 Estimated abstraction volumes, where provided; 

 Any other information regarding the water reliability or quality; 

 Identifying surface water bodies and usage; 

 Determine groundwater usage and identify groundwater users; and 

 Field parameters of the groundwater.   

 

3.3 Groundwater Sampling 

 

Groundwater samples were collected from boreholes in order to determine the preliminary 

groundwater condition. The methodology in the collection and preservation of groundwater 

samples are important for the reliability of the analysis. The samples were taken according 

to prescribed standards and then preserved to ensure a correct representation of the on-

site conditions.  

 

This work is undertaken in accordance to the following publications: 

 SABS ISO 5667-11:1993 Guidance on sampling of groundwater 

 SABS ISO 5667-1:1980 Guidance on the design of sampling programs 

 SABS ISO 5667-2:1991 Guidance on sampling techniques 

 SABS ISO 5667-3:1994 Guidance on the preservation and handling of samples 

 
Laboratory analyses included: 

 Standard anion and cations; 

 ICP metal scan;  

 pH, Total Dissolved Solids (TDS), Electrical Conductivity (EC) and Phenols.  
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4 SITE DESCRIPTION 

4.1 Site Details 

The proposed site is situated on the farm Sand Draai, approximately 75km south east of 

Upington, in the Northern Cape Province, falling under the jurisdiction of the Siyanda 

District Municipality. The Orange River is located 2.3km west, downgradient of the site. 

Intensive agriculture, including vineyards and domestic food farms have been developed 

along the banks of the Orange River. 

 

4.2 Topography and Hydrology 

The study area is generally characterised by Dune Hills (parallel crests) and Lowlands in the 

northern part and extremely irregular plains in the south, sloping towards the Orange River 

in a south-westerly direction (located 2.3km away from the site) (Figure 4-1). Evidence of 

non-perennial drainage lines could be viewed from aerial imagery in the southern part of 

the proposed site, but these areas are only expected to contain flowing water during 

periods of exceptional high rainfall. No significant wetlands, estuaries, Ramsar Sites or 

major dams are present within the immediate vicinity of the study site.  

 

4.3 Land Use 

The presence of cultivated land and settlements were noted on the south western part of 

the farm. The Sishen-Saldanha railway line runs from south east to north west, through the 

southern portion of the site. The land use surrounding the proposed site area is as follows:  

 
North: Vacant land 

East: Bokpoort CSP (under construction) 

South: Orange River, cultivated land and small settlements 

West: Ebenhauser farm 

 

The Sand Draai farm is currently used for cattle and sheep farming as well as raisin 

production. No groundwater abstraction is currently being utilized by the farm. Water is 

pumped directly from the Orange River situated approximately 2.3km west of the site. 

Landowners situated further away from the river, utilise groundwater for stock watering 

and household uses.
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Figure 4-1: Locality Map
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5 GEOLOGICAL DESKTOP STUDY 

5.1 Site Geology 

According to the 1:250 000 geological map sheet, Postmasburg (2822), the geology of the 

area is generally characterised by the metamorphosed sediments and volcanics intruded by 

granites and is known as the Namaqualand Metamorphic Province. The proposed CSP plant 

site is sited on red, coarse grained brown windblown sands of the Gordonia Formation, 

Kalahari Group (refer to Figure 5-1). Dune ridges occur in the northern portions of the site 

and is characterised by NNW-SSE orientation. Quartz-muscovite schist, quartzite, quartz-

amphibole schist and greenstone outcrops approximately 5km south west of the CSP tower 

area, as well as in the southern section of the site. Calcrete also outcrops in the southern 

section of the site approximately 8km southwest from the CSP tower area (Figure 5-2).  

 

 

* Name not yet accepted by The South African Committee for Stratigraphy (SACS) 
 
Figure 5-1: Schematic Stratigraphy of the Kalahari Group in South Africa (I. Haddon, 
2005) 
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Figure 5-2: Geology Map
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6 HYDROGEOLOGICAL DESKTOP STUDY  

6.1 Site Specific Hydrogeology 

According to the 1:500 000 Hydrogeological Map 2714 Upington/Alexander Bay (Verster et al. 

2001), the proposed site is associated with fractured aquifers based on the geology. The 

average borehole yields associated with these aquifers, range from 0 to 0.2l/s.  

 
It was indicated in the Environmental Impact Assessment report for the neighbouring 

Bokpoort site (SolAfrica, 2011), that water will be used for the operation of the proposed 

CSP plant for steam generation, cooling, the domestic needs of plant workers, and for the 

washing of the plant mirrors.  

 

6.2 Quaternary Catchment 

 

Data from relevant hydrogeological databases including, the National Groundwater Archive 

(NGA) was obtained from the Department of Water and Sanitation. The proposed site area 

falls within quaternary catchment: D73D, as indicated in Table 6-1.  

 
Table 6-1: Summarized Quaternary Catchment Information (GRDM, 2010)  

Quaternary 

Catchment 

Total Area 

(km²) 

Recharge 

mm/a 

Current use 

Mm³/a 

Exploitation 

Potential Mm³/a 

Rainfall 

mm/a 

D73D 4290.4 0.45 0.05 8 185.2 

 

6.3 Groundwater Levels 

6.3.1 National Groundwater Archive (NGA) 

 

Borehole information derived from the Department of Water and Sanitation (DWS), National 

Groundwater Archive (NGA) allowed for an assessment of the hydrogeology, aquifers and 

water levels in the area.  

 

Three NGA (National Groundwater Archive) boreholes are present within an 8km radius of 

the site. Table 6-2 lists the details of the NGA boreholes plotted on Figure 7-1. Water level 

data and water use were not available for boreholes, BH3 and BH7. Groundwater levels were 

obtained for BH8 in 1978, 1982 and 1983 and ranged from 37 to 65mbgl.  

 

Borehole labelled BH3 on Figure 7-1, (and in Table 6-2) is located on the Sand Draai site and 

BH7 and BH8 are located within a 1km radius of the site. Data regarding the use could not be 

obtained from the NGA database. 
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Table 6-2: NGA Borehole Data 

ID 
Geosite Info 

Identifier 
Latitude Longitude 

Water Level 

Measurement Date 

Water 

Level (mbgl) 

BH3 2822CA00042 -28.65868 22.01048 - - 

BH7 2822CA00012  -28.68924 22.00993 - - 

BH8 2821DB00006  -28.6748 21.92763 

20/06/1978 65 

25/03/1982 37 

18/08/1983 61 

*Boreholes highlighted in red are located within a 1km radius of the site 

 

Borehole BH3 is located on the Sand Draai farm but was unfortunately not in use as the 

windmill pump was broken, according to the foreman. Water is currently pumped from the 

Orange River. No water level could be measured in BH3 due to the limited space between 

the windmill pump and the casing of the borehole. Borehole BH7 was situated on the 

Bokpoort farm, within the game farm portion of Mr. Chris Honiball. BH8 is situated on the 

premises of Mr. Martin Compion. According to Mr. Compion, the farm was classified as a dry 

farm in 1972. 

 

  

http://www3.dwa.gov.za/NGANet/GeositeSearch/GeositeSearchResults.aspx
http://www3.dwa.gov.za/NGANet/GeositeSearch/GeositeSearchResults.aspx
http://www3.dwa.gov.za/NGANet/GeositeSearch/GeositeSearchResults.aspx
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7 HYDROGEOLOGICAL SITE INVESTIGATION 

7.1 Hydrocensus 

The farms abstract water from the Orange River for irrigation purposes, even though the 

river water requires some treatment before it is suitable for domestic use. Groundwater use 

occurs on the farms located further away from the river in close proximity to the site. During 

a hydrocensus conducted by GCS on the 3rd and 4th November 2015, nine boreholes were 

identified within a 2km radius of the site.  

 

Several of these boreholes were equipped with windmill pumps or submersible pumps whilst 

others were not in use. As tabulated in Table 7-1, groundwater on these farms is mainly used 

for domestic purposes and livestock (cattle and sheep) farming. Water level measurements 

could not be measured in the farm boreholes due to limited space between the casing of the 

borehole and the windmill pumps. 

 

The three boreholes, BH1, BH2 and BH3 located on site are not currently in use. Water from 

the Orange River is currently used as potable source and for all household purposes such as 

washing and sanitation. Water on site is currently pumped into tanks where the water is 

treated prior to being distributed to farmworkers. 
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Table 7-1: Hydrocensus Borehole Details 

BH 

ID 

Farm 

Name 

Farm Owner/ 

Manager 

Contact 

Details 

S 

Coordinate 

E 

Coordinate 
Equipment Use 

Abstraction 

(L/day) 
Comments 

BH1 Sand Draai Johannes Fourie 082 785 0626 -28.785562°  21.891189° None Not in use N/A 

Borehole located next to farm 
workers' house. The windmill pump 

is broken and the borehole is blocked 
with stones 

BH2 Sand Draai Johannes Fourie 082 785 0626 -28.782686°  21.886284° 
Windmill 

pump 
Not in use N/A 

Borehole located next to farm house. 
The windmill pump is broken and the 

borehole is blocked with stones 

BH3 Sand Draai Johannes Fourie 082 785 0626 -28.658680°  22.010480° 
Submersible 

pump 
Not in use N/A 

Borehole is situated within the field 
adjacent to a concrete dam. Windmill 

pump is broken 

BH4* Bokpoort Chris Honiball 082 372 3467 -28.769239°  21.937307° 
Windmill 

pump 
Stock watering ~10 000 

Borehole is situated on the sheep 
farm. Water is pumped into two 

concrete dams for stock watering 

BH5* Bokpoort Chris Honiball 082 372 3467 -28.735393°  21.972198° 
Windmill 

pump 

Stock watering 

and domestic 

use 

Volumes not 
available 

Borehole located west of the farm 
house adjacent to the farm dam. 

Water is used for the farm owner's 
homes and for the farm workers. 

Fitted with submersible pump 

BH6 Bokpoort Chris Honiball 082 372 3467 -28.734542°  21.974611° 
Windmill 

pump 
Not in use N/A 

Borehole situated south of the farm 
house. The borehole is fitted with a 

windmill pump, without stand 

BH7* Bokpoort Chris Honiball 082 372 3467 -28.689240°  22.009930° 
Windmill 

pump 
Stock watering ~1000 Situated on the game farm 

BH8 Ebenhaeser Martin Compion 083 259 5217 -28.674800°  21.927630° 
Windmill 

pump 
Not in use. 

Borehole is dry 
None Situated on sheep farm, borehole dry 

BH9 Ebenhaeser Martin Compion 083 259 5217 -28.690342°  21.909397° 
Windmill 

pump 
Not in use. 

Borehole is dry  
N/A 

Situated close to farm store, adjacent 
to a farm dam. Borehole is dry 

*Groundwater Sample Collected 
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Groundwater sampling of BH4, BH5 and BH7 as well as field parameters measurements were 

conducted on the 3rd and 4th November 2015. All samples were labelled, preserved and kept 

cool prior to analysis.  

 

The field parameters as measured on site are presented in Table 7-2. This included pH, EC 

(Electrical Conductivity), TDS (Total Dissolved Solids), temperature and ORP (Oxidation 

Reduction Potential). The pH, EC and TDS readings were all compliant with the SANS 241- 

1:2015 drinking water standards (SABS, 2015). The positive ORP readings are indicative of an 

oxygen rich environment. 

 

Table 7-2: Field Parameters  

BH ID pH EC (mS/m) TDS (mg/l) Temperature (°C) ORP 

BH4 8.23 58.2 396 22.4 108 

BH5 8.58 28.5 202 22.7 108 

BH7 8.68 39.4 282 23.2 125 
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Figure 7-1: Hydrocensus Borehole Locality Map & Proposed Infrastructure
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8 CONFIRMATIVE SAMPLING AND ANALYSIS 

8.1 Groundwater Analysis  

Groundwater samples were collected from hydrocensus boreholes, BH4, BH5 and BH7 and 

were transported to Aquatico Laboratory located in Centurion. The laboratory results are 

presented in Appendix C.  

 
 

The laboratory results obtained for groundwater for anions, cations and metals are 

presented in Table 8-1 for the boreholes which were sampled.  

 
Table 8-1: Groundwater Laboratory Results 

Parameter 
SANS 241-1 

2015 
BH4 BH5 BH7 

General Parameters 

pH at 25
o
C 5 – 9.7 8.65 8.04 8.52 

Total Conductivity (mS/m) <170 58.3 27.9 40.3 

TDS [mg/l] <1200 373 170 242 

Total Alkalinity [mg/ CaCO3] NS 209 103 163 

Chemical Parameters 

Chloride, Cl (mg/l) <300 36.7 17.3 26.1 

Sulphate, SO4 (mg/l) <500 30.1 16.9 20.2 

Nitrate NO3 as N (mg/l) <11 5.19 0.576 0.319 

Nitrite as NO2 (mg/l) NS 0.048 0.051 0.049 

Ammonia, NH3 [mg/l] NS 0.097 0.123 0.52 

Orthophosphate (PO4) as P NS 0.119 0.097 0.135 

Fluoride, F (mg/l) <1.5 0.606 <0.213 0.216 

Calcium, Ca (mg/l) NS 34.5 24.7 22.9 

Magnesium, Mg (mg/l) NS 26.6 10.4 20.4 

Sodium, Na (mg/l) <200 30.2 14.4 26.4 

Potassium, K (mg/l)  NS 26.9 2.37 4.25 

Aluminium, Al (mg/l) <0.3 <0.002 <0.002 <0.002 

Iron, Fe (mg/l) 
Chronic: <2 

<0.004 <0.004 <0.004 
Aesthetic: <0.3 

Manganese, Mn (mg/l) 
Chronic: <0.4 

<0.002 <0.002 <0.002 
Aesthetic: <0.1 

Chromium (Cr) <0.05 <0.003 <0.003 <0.003 

Hexavalent Chromium (Cr6+) NS <0.002 <0.002 <0.002 

Copper, Cu [mg/l] <2 <0.002 <0.002 <0.002 

Nickel, Ni [mg/l] <0.07 <0.002 <0.002 <0.002 

Zinc, Zn [mg/l] <5 <0.002 <0.002 <0.002 
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Parameter 
SANS 241-1 

2015 
BH4 BH5 BH7 

Cobalt, Co [mg/l] NS <0.002 <0.002 <0.002 

Cadmium, Cd [mg/l] <0.003 <0.002 <0.002 <0.002 

Lead (Pb) 0.01 <0.003 <0.003 <0.003 

Phenol  0.01 <0.02 <0.02 <0.02 

Arsenic, As [mg/l] <0.01 <0.01 <0.01 <0.01 

Selenium, Se [mg/l] <0.04 <0.005 <0.005 <0.005 

Mercury, Hg [mg/l] <0.006 <0.004 <0.004 <0.004 

Silicon (Si) NS 13.6 6.58 7.53 

Silver (Ag) NS <0.001 <0.001 <0.001 

Boron, B [mg/l] <2.4 0.047 0.009 0.026 

Barium, Ba [mg/l] <0.7 <0.001 0.003 <0.001 

Beryllium (Be) NS <0.001 <0.001 <0.001 

Bismuth (Bi) NS <0.004 0.033 0.072 

Gallium (Ga) NS <0.001 <0.001 <0.001 

Lithium (Li) NS 0.002 <0.001 0.001 

Molybdenum (Mo) NS <0.001 <0.001 <0.001 

Rubidium (Rb) NS <0.002 <0.002 <0.002 

Strontium (Sr) NS 0.442 0.131 0.184 

Tellurium (Te) NS <0.001 <0.001 <0.001 

Thallium (Tl) NS <0.037 <0.037 <0.037 

Dissolved Uranium (U) <0.03 <0.001 <0.001 <0.001 

Vanadium, V [mg/l] NS 0.107 0.009 0.005 

Cesium (Cs) NS <0.001 <0.001 <0.001 

Lanthanum (La) NS <0.001 <0.001 <0.001 

Antimony, Sb (mg/l) <0.02 0.021 0.031 0.007 

Tin (Sn) NS <0.001 <0.001 <0.001 

Titanium (Ti) NS 0.002 0.004 0.002 

Values in red indicate concentration exceeding the SANS Standard 

 

BH4: All constituents analysed were within the SANS 241-1:2015 standards except antimony 

which indicated marginal non-compliance, which can be regarded as insignificant.  

  

BH5: All constituents analysed were within the SANS 241-1:2015 standards except antimony 

which indicated marginal non-compliance, which can be regarded as insignificant. 

 

BH7: All constituents analysed were within the SANS 241-1:2015 standards and the sample 

indicated good water quality.  

 

The water samples indicate the groundwater abstracted is suitable for human consumption.  
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9 SIGNIFICANCE RATING SCALE  

The potential environmental impacts associated with the project are evaluated according to 

its nature, extent, duration, intensity, probability and significance of the impacts, whereby: 

 

 Nature: A brief written statement of the environmental aspect being impacted upon by 
a particular action or activity. 

 Extent: The area over which the impact will be expressed. Typically, the severity and 
significance of an impact have different scales and as such bracketing ranges are often 
required. This is often useful during the detailed assessment phase of a project in terms 
of further defining the determined significance or intensity of an impact. For example, 
high at a local scale, but low at a regional scale; 

 Duration: Indicates what the lifetime of the impact will be; 

 Intensity: Describes whether an impact is destructive or benign; 

 Probability: Describes the likelihood of an impact actually occurring; and 

 Cumulative: In relation to an activity, means the impact of an activity that in itself may 
not be significant but may become significant when added to the existing and potential 
impacts eventuating from similar or diverse activities or undertakings in the area. 

 
Table 9-1: Criteria to be used for the Rating of Impacts 

CRITERIA DESCRIPTION 

EXTENT 

International 

(5) 

International 

scale 

National (4) 

The whole of 

South Africa 

Regional (3) 

Provincial and 

parts of 

neighbouring 

provinces 

Local (2) 

Within a radius 

of 2 km of the 

construction site 

Site (1) 

Within the 

construction site 

DURATION 

Permanent (5) 

Mitigation 

either by man 

or natural 

process will not 

occur in such a 

way or in such a 

time span that 

the impact can 

be considered 

transient 

Long-term (4) 

The impact will 

continue or last 

for the entire 

operational life 

of the 

development, 

but will be 

mitigated by 

direct human 

action or by 

natural 

processes 

thereafter. The 

only class of 

impact which 

will be non-

transitory 

Medium-term (3) 

The impact will last 

for the period of 

the construction 

phase, where after 

it will be entirely 

negated 

 

Short-term (2) 

The impact will 

either disappear 

with mitigation 

or will be 

mitigated 

through natural 

process in a 

span shorter 

than the 

construction 

phase (few 

months) 

 

Very Short-term 

(1) 

The impact will 

either disappear 

with mitigation or 

will be mitigated 

through natural 

process in a span 

shorter than the 

construction 

phase (few days) 

 

FREQUENCY 
Continuous (5) 

Daily to a 

Very Frequent 

(4) 

Frequent (3) 

Few times a month 

Unusual (2) 

Once or twice 

Very Rare (1) 

Once or twice a 
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CRITERIA DESCRIPTION 

significant 

percentage 

every day 

Few times a 

week to daily 

every 5 years decade 

INTENSITY 

High (5) 

Natural, 

cultural and 

social functions 

and processes 

are altered to 

extent that they 

permanently 

cease 

Medium High 

(4) 

Natural, cultural 

and social 

functions and 

processes are 

altered to extent 

that they 

temporarily 

cease 

 

Medium (3) 

Affected 

environment is 

altered, but 

natural, cultural 

and social 

functions and 

processes continue 

albeit in a modified 

way 

Low (2) 

Impact affects 

the environment 

in such a way 

that natural, 

cultural and 

social functions 

and processes 

are not affected 

Very Low (1) 

Impact does not 

affects the 

environment in 

such a way that 

natural, cultural 

and social 

functions and 

processes are not 

affected 

PROBABILTY 

OF 

OCCURANCE 

Definite (5) 

Impact will 

certainly occur 

 

Very Likely (4) 

Most likely that 

the impact will 

occur 

Likely (3) 

The impact may 

occur 

 

Probable (2) 

Likelihood of the 

impact 

materialising is 

low 

 

Improbable (1) 

Likelihood of the 

impact 

materialising is 

very low 

 

 

Table 9-2 details the significance rating scale which is used to total the total number of 

points scored for each impact and indicates the level of significance of the impact. 

 

Significance is determined through a synthesis of impact characteristics. Significance is also 

an indication of the importance of the impact in terms of both physical extent and time 

scale, and therefore indicates the level of mitigation required. The total number of points 

scored for each impact indicates the level of significance of the impact. 

 

Table 9-2: The Significance Rating Scale 

Low impact  

(0 -5 points) 

A low impact has no permanent impact of significance. Mitigation measures are feasible and 

are readily instituted as part of a standing design, construction or operating procedure. 

Medium impact  

(6 -10 points) 

Mitigation is possible with additional design and construction inputs. 

Medium to High 

impact  

(11 -15 points) 

The design of the site may be affected. Mitigation and possible remediation are needed 

during the construction and/or operational phases. The effects of the impact may affect the 

broader environment. 

High impact  

(16 - 20 points) 

High consequences and mitigation is essential. 

Extremely High 

Permanent and important impacts. The design of the site may be affected. Intensive 

remediation is needed during construction and/or operational phases. Any activity which 

results in a “very high impact” is likely to be a fatal flaw. 
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Status Denotes the perceived effect of the impact on the affected area. 

Positive (+) Beneficial impact. 

Negative (-) Deleterious or adverse impact. 

Neutral (/) Impact is neither beneficial nor adverse. 

It is important to note that the status of an impact is assigned based on the status quo – i.e. should the project not 

proceed. Therefore not all negative impacts are equally significant.   

 

9.1 Site Impact Assessment 

It is indicated in the Environmental Impact Assessment for the adjacent Bokpoort site 

(SolAfrica, 2011) that the solar power station will not use any groundwater. As no 

information was provided regarding this, it is assumed this will be the case for the Sand 

Draai site. Water will be pumped from the Orange River to the site and used for steam 

generation, cooling, washing of the plant mirrors and in the plant workers change rooms.  

 

According to the Environmental Impact Assessment conducted for the Bokpoort site 

(SolAfrica, 2011) the potential negative environmental impacts from this development 

includes water and soil contamination resulting from liquid sodium/potassium nitrate salt 

used to collect heat from the boilers.  

 

It was also indicated in the Environmental Impact Assessment report for the Bokpoort site 

that an auxiliary power plant that uses hydrocarbon fuel (diesel driven generator) will be 

constructed at the site. Leakage of fuel from this plant into the subsurface may result in the 

contamination of groundwater resources. These can, however, be mitigated and could be 

considered acceptable with proper planning and management of the facilities. 

 
According to the Environmental Impact Assessment report for the Bokpoort site (SolAfrica, 

2011) the following hazardous chemical substances and asphyxiants may typically be stored 

on-site: 

 

 Nitrogen: Used for inertisation purposes (HTF expansion system); 

 Turbine Oil; 

 Mirror cleaning chemicals: Mirrors are cleaned with pressurised demineralised water; 

 HTF (Heat Transfer Fluid): 1 950 000 kg contained within receiver tube system; 

 Water treatment chemicals; 

 Other solvents during maintenance. 
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9.2 Groundwater - Potential Impacts 

The following potential groundwater impacts associated with the proposed CSP and PV plant 

were identified. The risks and impacts apply to all site infrastructure discussed.  

 
9.2.1 Construction Phase – Hydrocarbon Contamination 
 

During the construction phase, hydrocarbon contamination is possible due to accidental spills 

of diesel/oils, etc. from the usage of heavy machinery and construction vehicles on site. 

Spillages may occur which may impact both the soil and groundwater environment. The 

impacts are costly and difficult to clean up, however, only small amounts envisaged.  

 

Hazardous Products Stored on Site 

An auxiliary heating system/boiler is required on site to maintain the temperature of the 

heat transfer fluid above the freezing point in the CSP plant as well as for co-firing in order 

to supplement the thermal power and to maintain a minimum temperature during winter. 

Fuel used for co-firing and to heat the HTF will be stored in tanks on site.  

Diesel will also be required to power a generator during the construction phase and 

potentially a standby generator during the operational phase. This fuel will also be stored on 

site.  

Potential hydrocarbon contamination may arise due to leaking tanks or accidental spillages 

during transport or handling of the product. All fuel storage tanks must be bunded on site.  

Table 9-3 tabulates the impact of hydrocarbon contamination on site and the impacts on the 

soil and groundwater environment. The associated ratings and scores of the impact with no 

mitigation measures in place are detailed below. The score of 14 points results in a medium 

to high impact. 

Table 9-3: Groundwater Impact Table Description during Construction, Operation and 
Closure Phases – No Mitigation Measures  

 Unmitigated 

Impact description Extent Duration Frequency Intensity Probability 

Hydrocarbon contamination 
associated with heavy 

machinery on site & fuel 
storage 

Site Long term Frequent Medium Likely 

Score 1 4 3 3 3 
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Table 9-4 tabulates the impact of hydrocarbon contamination on site and the impacts on the 

soil and groundwater environment. The associated ratings and scores of the impact with 

mitigation measures in place are detailed below. The score of 13 points results in a medium 

to high impact. The mitigation measures would include secondary containment for all fuel 

stored on site and implementing the proposed groundwater monitoring programme as 

detailed in Section 10. This would allow for the early detection of water quality 

deterioration associated with the site. Accurate oil records must be kept (purchased, 

disposal, and recycled). Ensure clean up protocols are in place and followed.  

Table 9-4: Groundwater Impact Table Description during Construction, Operation and 
Closure Phases – With Mitigation Measures  

 Unmitigated 

Impact description Extent Duration Frequency Intensity Probability 

Hydrocarbon 
contamination 

associated with heavy 
machinery on site & fuel 

storage 

Site Long term Frequent Medium Probable 

Score 1 4 3 3 2 

 
9.2.2 Contamination from the Heat Transfer Fluid (HTF) 

 

Heat transfer fluid is a synthetic thermal oil or water which is circulated through the 

thermal plant and absorbs the collected energy and is subsequently heated to around 400°C 

which is then circulated through the system continually until the water side of the system is 

heated enough to produce steam. The cooled heat transfer fluid is pumped to the central 

receiver tubes where the cycle repeats. This is a closed system and loss of HTF will be 

minimal. However, small volumes of the fluid will be lost and will need replacement. Used 

HTF will be stored in small volumes on site and removed occasionally and disposed of at an 

appropriate waste disposal facility. It is the minor loss/accidental spillages of HTF during 

circulation as well as the small volumes which will be stored on site which may pose a threat 

of groundwater contamination.  

Table 9-5 tabulates the impact of soil or groundwater contamination due to the Heat 

Transfer Fluid. The associated ratings and scores of the impact with no mitigation measures 

in place are detailed below. The score of 14 points results in a medium to high impact. 
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Table 9-5: Groundwater Impact Table Description during Operation and Closure Phases – 
No Mitigation Measures  

 Unmitigated 

Impact 
Description 

Extent Duration Frequency Intensity Probability 

Contamination 
from the Heat 
Transfer Fluid 

Site Long Term Frequent Medium Likely 

Score 1 4 3 3 3 

 

Table 9-6 tabulates the impact of soil or groundwater contamination due to the Heat 

Transfer Fluid (HTF). The associated ratings and scores of the impact with mitigation 

measures in place are detailed below. The score of 12 points results in a medium to high 

impact. Mitigation measures would include regular inspection of the infrastructure to ensure 

no losses occur through the receiver tube. All records of HTF stored on site must be kept 

(purchased, disposal, and recycled, etc.). All HTF stored on site (both unused and used) 

must be stored in the appropriate containers and the area must be marked accordingly and 

fully bunded.  

Table 9-6: Groundwater Impact Table Description during Operation and Closure Phases – 
With Mitigation Measures  

 Unmitigated 

Impact 
description 

Extent Duration Frequency Intensity Probability 

Contamination 
from the Heat 
Transfer Fluid 

Site Long Term Unusual Medium Probable 

Score 1 4 2 3 2 

 
 

Although the impacts identified indicate medium to high risks, the following factors must 

also be taken into account. This reduces the risk of surface contamination negatively 

affecting the underlying aquifer:  

 No groundwater abstraction is anticipated on site; 

 Deep water levels on site which would indicate very long travel times for surface 

contamination to reach and negatively affect the aquifer;  

 The area experiences low rainfall and therefore low recharge which will also 

minimise the probability of surface contamination affecting the underlying aquifer. 



Royal HaskoningDHV Sand Draai CSP 

14-529 November 2015 Page 22 

 

10 PROPOSED MONITORING PLAN  

A Groundwater Management Plan is required to ensure that the facility does not impact 

negatively on groundwater levels and quality to unacceptable levels. To ensure that the 

groundwater environment is protected, monitoring of water quality and levels is required on 

an on-going basis. The recommended monitoring includes groundwater level and 

groundwater quality monitoring as well as the visual inspection of the boreholes, as outlined 

below in Table 10-1. 

If the monitoring data indicates the need for corrective action, the magnitude of the impact 

must be assessed by an appropriately qualified and experienced specialist and the necessary 

measures put forward based on the magnitude of the impact. 

Table 10-1: Monitoring Schedule for the Sand Draai site 

Borehole ID 

Co-ordinates, WGS 84 
Geographic Frequency of 

Monitoring 
Current Borehole 

Use 
Analysis 

S E 

BH4 -28.769239°  21.937307° Annually Stock watering 

As per 
Table 7.1 

BH5 -28.735393°  21.972198° Annually 
Stock watering 

and domestic use 

BH7 -28.689240°  22.009930° Annually Stock watering 
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11 CONCLUSIONS AND RECOMMENDATIONS 

 

 The proposed Concentrated Solar Plant site is situated on the farm Sand Draai 391, 

approximately 75km south east of Upington and 14km north west of Groblershoop, in 

the Northern Cape Province. It is bounded on the south by the Orange River and is 

characterised by relatively flat topographic terrains. Evidence of non-perennial 

drainage lines could be viewed from aerial imagery in the southern part of the 

proposed site, but these areas are only expected to contain flowing water during 

periods of exceptional high rainfall; 

 The general geology of the site mainly comprises red, coarse grained brown 

windblown sands of the Gordonia Formation, Kalahari Group. Dune ridges occur in the 

northern portions of the site. Quartz-muscovite schist, quartzite, quartz-amphibole 

schist and greenstone outcrops approximately 5km south west of the CSP tower area, 

as well as on the southern section of the site. Calcrete also outcrops in the southern 

section of the site approximately 8km southwest from the CSP tower area; 

 The hydrogeological map of the area indicates that the fractured aquifer type occurs 

in the area.  The yield from the local aquifers range from 0 to 0.2l/s;  

 Groundwater use takes place in the farms located further away from the Orange 

River; 

 Groundwater on these farms is used mainly for domestic purposes and livestock 

(cattle and sheep) farming; 

 Nine boreholes were inspected during the hydrocensus investigation; 

 Groundwater samples were collected from boreholes BH4, BH5 and BH7; 

 The chemical analysis of boreholes BH4 and BH5 indicated good water quality with 

only antimony being marginally non-compliant with the SANS 241-1:2015 standards. 

BH7 indicated compliance for all chemical constituents; 

 The potential impacts associated with the proposed development on the groundwater 

environment include potential contamination due to accidental spillage and the 

storage of heat transfer fluid which is a synthetic oil, hydrocarbon contamination 

arising from spills or leaks from heavy machinery used during the construction phase 

and contamination from spills or leaks of hazardous products stored on site; 

 In order to manage the risks identified, it is proposed that a groundwater monitoring 

plan is implemented on site and the three boreholes, namely BH4, BH5 and BH7 are 

sampled on an annual basis.  
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APPENDIX A: PHOTOGRAPHIC LOG
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APPENDIX B: LABORATORY CHEMISTRY 

 

 

 


