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1. Introduction 

 

Terra-Africa Consult cc was appointed by Savannah Environmental (Pty) Ltd to conduct the 

agricultural specialist assessment as part of the Scoping and Environmental Impact 

Assessment process for the proposed development of a solar energy facility. The project 

entails the development of a Photovoltaic (PV) Solar Energy Facility and associated 

infrastructure with a capacity of up to 30MW on 105ha of land and will be known as Harmony 

Target Solar PV. The development of a renewable energy facility, overhead powerline, and 

associated infrastructure is proposed by Free Gold Harmony (Pty) Ltd.  

 

Avgold (Pty) Ltd (a subsidiary of Harmony Gold Mining Company Ltd) is looking to supplement 

its energy supply by implementing Photovoltaic (PV) generation, aiding its transition to a more 

sustainable and environmentally friendly energy mix. 

 
The development of a solar photovoltaic (PV) facility with a generating capacity of up to 30MW 

is proposed 550m south of the Harmony Target operations, approximately ~14km south of the 

town of Allanridge within the Matjhabeng Local Municipality and within the Lejweleputswa 

District Municipality, Free State Province.  The PV facility is located on Portion 0 of Farm 

Kromdraai 386 and Portion 0 of the Farm Aandenk 227.  The solar PV development will be 

known as Harmony Target Solar PV Facility.   

 

The preferred site for the project is on properties which are privately owned by the Mine and 

are available for the proposed project and is therefore deemed technically feasible by the 

project developer for such development to take place.  

  

A project site1 considered to be technically suitable for the development of the solar PV facility, 

with an extent of approximately 500ha, was identified.  A development area2 of ~245ha was 

demarcated within this project site and allows an adequate footprint (~105ha)3 for the 

installation of a solar PV facility with a contracted capacity of up to 30MW, while allowing for 

the avoidance of environmental site sensitivities.  

 

 

 

 

 

 
1 The project site comprises the affected properties for that identified area within which the development area and 

development footprint are located. It is the broader geographic area assessed as part of the BA process, within 

which direct effects of the proposed project may occur. The project site is ~500ha in extent. 
2 The development area is that identified area where the 30MW PV facility is planned to be located.  This area has 

been selected as a practicable option for the facility, considering technical preference and constraints.  The 

development area is ~245ha in extent.     
3 The development footprint is the defined area (105ha) located within the development area) where the PV panel 

array and other associated infrastructure for the Harmony  

 

Target Solar PV facility is planned to be constructed.  This includes the actual footprint of the facility, and the area which would 

be disturbed.     
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The infrastructure associated with the 30MW solar PV facility will include:  

 

• PV modules and mounting structures 

• Inverters and transformers a SCADA room, and maintenance room 

• Cabling between the project components, to be laid underground where practical 

• Access roads, internal roads and fencing around the development area. 

• Temporary and permanent laydown areas and O&M buildings.  

• Grid connection solution including an on-site facility substation, switching station, to be 

connected to the Avgold Substation via an overhead power line (located ~400m north 

east of the site).  

 

Three alternative grid corridors (300m in width) have been assessed.  These are described as 

follows: 

 

Alternative 1:  

 

A 300m wide corridor between the switching substation located on the Harmony Target Solar 

PV Facility and the Avgold Substation via an overhead power line (~750m in length).  The 

corridor exits the facility from the north east corner of the development footprint, and follows 

existing Eskom power lines to the east of the development area as well as an unnamed mine 

access road.  The route skirts around the Loraine One Substation to access the south side of 

the Avgold Substation (located directly south west of the Loraine One Substation). 

 

Alternative 2:  

 

A 300m wide corridor between the switching substation located on the Harmony Target Solar 

PV Facility and the Avgold Substation via an overhead power line (~440m in length).  The 

corridor exits the facility from the north east corner of the development footprint, and follows a 

secondary mine access road to access the south side of the Avgold Substation (located 400m 

north east of the site). 

 

Alternative 3:  

 

A 300m wide corridor between the switching substation located on the Harmony Target Solar 

PV Facility and the Avgold Substation via an overhead power line (~1.5km in length).  The 

corridor exits the facility from the north west corner of the development footprint, and follows 

the farm boundary for approximately 200m west before turning north and then east to follow 

an unnamed mine access road for approximately 570m.  at the junction with the secondary 

road, the route turns south to access the south side of the Avgold Substation. 

 

The site is accessible via the R30 and an unnamed secondary road/mine access road.    

 

As of 2019, the Industrial sector was the leading electricity consumer in South Africa, with up 

to 56 percent of the total consumption (Ratshomo 2019).  Mining and quarrying accounted for 
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10% of the industrial consumption while non-ferrous metals and non-metallic both accounted 

for 8% and 5%, respectively (Chamber of Mines of South Africa, 2017).   

 

The successful development of the renewable energy projects will enable Harmony Gold to 

make a valuable and meaningful contribution towards growing the green economy within the 

province and South Africa. This will assist the Free State in creating green jobs and reducing 

Green House Gas emissions, whilst reducing the energy demand on the National Grid. 

 

2. Details of the specialist 

 

Mariné is a scientist registered with the South African Council for Natural Scientific Professions 

(SACNASP) and is specialised in the fields of Agricultural Science and Soil Science. Her 

SACNASP Registration Number is 400274/10. Mariné holds a BSc. degree in Agricultural 

Science (with specialisation in Plant Production) from the University of Pretoria and a MSc. 

Degree in Environmental Science from the University of the Witwatersrand. She has consulted 

in the subject fields of soil, agriculture, pollution assessment and land use planning for the 

environmental sector of several African countries including Botswana, Mozambique, 

Democratic Republic of Congo, Liberia, Ghana and Angola. She has also consulted on the soil 

and agricultural assessment of a gas infrastructure project in Afghanistan. Her contact details 

are provided in Appendices 1 and 2 attached. 
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Figure 1 Locality of the proposed Harmony Target Solar PV facility development area 
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Figure 2 Layout map of the infrastructure of the proposed Harmony Target Solar PV facility (compiled by Savannah Environmental, November 2022)
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3. Purpose and objectives of the assessment 

 

The overarching purpose of the Agricultural Agro-Ecosystem Specialist Assessment (from here 

onwards also referred to as the Agricultural Assessment) that will be included in the final 

Environmental Impact Assessment Report, is to ensure that the sensitivity of the site to the 

proposed land use change (from agriculture to renewable energy generation) is sufficiently 

considered. Also, that the information provided in this report, enables the Competent Authority 

to come to a sound conclusion on the impact of the proposed project on the food production 

potential of the site. To meet this objective, site sensitivity verification must be conducted of 

which the results must meet the following objectives: 

 

• It must confirm or dispute the current land use and the environmental sensitivity as was 

indicated by the National Environmental Screening Tool. 

• It must contain proof of the current land use and environmental sensitivity pertaining to 

the study field. 

• All data and conclusions are submitted together with the Basic Assessment report for 

the proposed Harmony Target Solar PV Facility. 

 

According to GN320, the Agricultural Agro-Ecosystem Assessment that is submitted must 

meet the following requirements: 

 

• It must identify the extent of the impact of the proposed development on the agricultural 

resources. 

• It has to indicate whether or not the proposed development will have an unacceptable 

impact on the agricultural production capability of the site, and in the event where it 

does, whether such a negative impact is outweighed by the positive impact of the 

proposed development on agricultural resources. 

 

The following checklist is supplied as per the requirements of GNR 320, detailing where in the 

report the various requirements have been addressed:  

 

GNR 320 requirements of an Agricultural Agro-Ecosystem Statement (High 

to Very High Sensitivity) 

Reference in 

this report 

Details and relevant experience as well as the SACNASP registration number of 

the soil scientist or agricultural specialist preparing the assessment including a 

curriculum vitae; 

Section 3 and 

Appendices 1 

& 2 

A signed statement of independence by the specialist; Appendix 1 

The duration, date and season of the site inspection and the relevance of the 

season to the outcome of the assessment; 

Section 8.2 

A description of the methodology used to undertake the on-site assessment 

inclusive of the equipment and models used, as relevant; 

Section 8.2 

A map showing the proposed development footprint (including supporting 

infrastructure) with a 50m buffered development envelope, overlaid on the 

agricultural sensitivity map generated by the screening tool;  

Section 6, 

Figure 3 

An indication of the potential losses in production and employment from the 

change of the agricultural use of the land as a result of the proposed 

development; 

Section 10 
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An indication of possible long term benefits that will be generated by the project 

in relation to the benefits of the agricultural activities on the affected land; 

Section 10.2 

Additional environmental impacts expected from the proposed development 

based on the current status quo of the land including erosion, alien vegetation, 

waste, etc.;  

Section 12 

Information on the current agricultural activities being undertaken on adjacent 

land parcels; 

Section 9.5 

A motivation must be provided if there were development footprints that were 

identified as having a “medium” or “low” agriculture sensitivity and that were not 

considered appropriate; 

Sections 11.1 

and 11.2 

Confirmation from the soil scientist or agricultural specialist that all reasonable 

measures have been considered in the micro-siting of the proposed development 

to minimise fragmentation and disturbance of agricultural activities; 

Section 11 

 

A substantiated statement from the soil scientist or agricultural specialist with 

regards to agricultural resources on the acceptability or not of the proposed 

development and a recommendation on the approval or not of the proposed 

development; 

Section 14 

Any conditions to which this statement is subjected; Sections 12 

and 14 

Where identified, proposed impact management outcomes or any monitoring 

requirements for inclusion in the Environmental Management Programme 

(EMPr);  

Section 13 

A description of the assumptions made and any uncertainties or gaps in 

knowledge or data; 

Section 7 

Calculations of the physical development footprint area for each land parcel as 

well as the total physical development footprint area of the proposed 

development (including supporting infrastructure); 

Error! R

eference 

source not 

found. 

Confirmation whether the development footprint is in line with the allowable 

development limits set in Table 1 above, including where applicable any deviation 

from the set development limits and motivation to support the deviation, including: 

a) Where relevant, reasons why the proposed development footprint is 

required to exceed the limit;  

b) Where relevant, reasons why this exceedance will be in the national 

interest; and 

c) Where relevant, reasons why there are no alternative options available 

including evidence of alternatives considered; and 

Section 11.3, 

Table 5 

A map showing the renewable energy facilities within a 50km radius of the 

proposed development. 

Section 13, 

Error! R

eference 

source not 

found. 

 

4. Legislative framework for the assessment 

 

The report follows the protocols as stipulated for the Agricultural Assessment in Government 

Notice 320 of 2020 (GN320). This Notice provides the procedures and minimum criteria for 

reporting in terms of Sections 24(5)(a) and (h) and 44 of the National Environmental 
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Management Act (No. 107 of 1998) (from here onwards referred to as NEMA). It replaces the 

previous requirements of Appendix 6 of the Environmental Impact Assessment Regulations of 

NEMA. 

 

In addition to the specific requirements for this study, the following South African legislation is 

also considered applicable to the interpretation of the data and conclusions made with 

regards to environmental sensitivity: 

 

• The Conservation of Agricultural Resources (Act 43 of 1983) states that the 

degradation of the agricultural potential of soil is illegal. This Act requires the protection 

of land against soil erosion and the prevention of water logging and salinisation of soils 

by means of suitable soil conservation works to be constructed and maintained. The 

utilisation of marshes, water sponges and watercourses are also addressed. 

• Section 3 of the Subdivision of Agricultural Land Act 70 of 1970 may be relevant to the 

development.  

• In addition to this, the National Water Act (Act 36 of 1998) deals with the protection of 

water resources, including wetlands. This legislation is considered for the purpose of 

identifying hydric soils with wetland functionality within the study area (should it be 

present). 

 

5. Agricultural Sensitivity 

 
For the purpose of the assessment, the development area of the Harmony Target Solar PV 

Facility, was screened for agricultural sensitivity using the National Environmental Screening 

Tool (www.screening.environment.gov.za). The screening report for the PV project site was 

generated by Savannah Environmental on 6 July 2022 and presented as Figure 3. The 

requirements of GN320 stipulates that a 50m buffered development envelope must be 

assessed with the screening tool. While the development area was used for the screening, the 

surrounding area is also visible in each map (which shows a buffered area of 1km or more 

around the development area boundary).  

 

According to Figure 3, approximately 95% of the development area consists of land with High 

agricultural sensitivity. The remaining 5% consists of scattered areas with Medium sensitivity. 

The surrounding area outside the study area also consists of land with Medium and High 

agricultural sensitivities.  

 

In alignment with the CARA, the Department of Agriculture, Land Reform and Rural 

Development (DALRRD) developed spatial data that depict High Potential Agricultural Areas 

(HPAAs) of the different provinces of South Africa (DALRRD, 2019). According to the 

DALRRD, these areas can be defined as: “large, relative homogeneous portions of high value 

agricultural land that has the potential to sustainably, in the long-term, contribute significantly 

to the production of food.” 

 

According to this data, the entire development area falls is located outside any HPAA (Figure 

4). The nearest HPAA, is a rainfed agricultural area with Category A priority rating (with Class 

A being the highest priority) located about 1km west and 2 km north of to the Harmony Target 

http://www.screening.environment.gov.za/
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development. The proposed development will therefore not affect the HPAA or result in 

fragmentation of it. 
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Figure 3 Relative Agricultural Sensitivity from DFFE’s Screening Tool of the Harmony Target Solar PV Facility development area (generated by 
Savannah Environmental, 06 June 2022) 
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Figure 4 Position of High Agricultural Areas around the Harmony Target Solar PV Facility 
development area (data source: DALRRD, 2021) 
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6. Assumptions, limitations and information gaps 
 

The following assumptions are embedded within the results and discussions of this report: 

 

• It is assumed that the development footprint will remain within the boundaries of the 

development area and be located where the development footprint of 105 ha is 

indicated in Figure 2. 

• It is also assumed that the grid connection infrastructure will remain within the grid 

corridor that was assessed.  

• It is assumed that the development footprint of the PV facility will be fenced off and 

excluded as land available for any future farming activities; 

• It is assumed that the grid connection area will not be fenced off and that grazing around 

the powerline will be possible, and 

• It is further assumed that the activities for the construction and operation of the 

infrastructure are limited to that typical for the construction and operation of a solar PV 

facility, inclusive of the infrastructure listed in Section 10.1.  

 

The following limitation is part of the assessment: 

 

• the anticipation and rating of impacts are based on the report author’s knowledge and 

experience on the nature of construction and operation of PV facilities and grid 

connection infrastructure. Therefore, it is done as accurately as possible but must not 

be considered as absolute measures. 

 

No other information gaps or uncertainties are identified. 

7. Methodology 
 

7.1 Desktop analysis of satellite imagery and other spatial data 

 

The most recent aerial photography of the area available from Google Earth was obtained. The 

satellite imagery was analysed prior to the site visit to determine any areas of existing impacts 

and land uses within the Harmony Target development area as well as the surrounding areas. 

It was also scanned for any areas where crop production and farming infrastructure may be 

present. To get a comprehensive overview of the natural resources that contribute to the agro-

ecosystem of the proposed project site, the following spatial data was analysed: 

 

• The National Land Capability Evaluation Raster Data Layer was obtained from the 

DAFF to determine the land capability classes of the project area according to this 

system. The data was developed using a spatial evaluation modelling approach (DAFF, 

2017). 

• The long-term grazing capacity for South Africa 2018 was analysed for the area and 

surrounding area of the project assessment zone. This data set includes incorporation 

of the RSA grazing capacity map of 1993, the Vegetation type of SA 2006 (as published 

by Mucina L. & Rutherford M.C.), the Land Types of South Africa data set as well as 
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the KZN Bioresource classification data. The values indicated for the different areas 

represent long term grazing capacity with the understanding that the veld is in a 

relatively good condition. 

• The Free State Field Crop Boundaries (November 2019) was analysed to determine 

whether the proposed project assessment zone falls within the boundaries of any crop 

production areas. The crop production areas may include rainfed annual crops, non-

pivot and pivot irrigated annual crops, horticulture, viticulture, old fields, small holdings 

and subsistence farming.  

The desktop analysis done for the scoping report that confirmed the findings of the site 

verification process, was used in this report. 

8.2 Site assessment 

 
The development area was visited on 11 June 2022 (winter). The site assessment included a 

soil classification survey, the collection of soil samples as well as the collection of photographic 

evidence about the current land uses. The season has no effect on the outcome of the 

assessment. The soil profiles were examined to a maximum depth of 1.5 m or the point of 

refusal using a hand-held soil auger. Observations were made regarding soil texture, structure, 

colour and soil depth at each survey point. A cold 10% hydrochloric acid solution was used on 

site to test for the presence of carbonates in the soil. The soils are described using the S.A. 

Soil Classification: A Natural and Anthropogenic System for South Africa (Soil Classification 

Working Group, 2018). For soil mapping of the development area, the soils were grouped into 

classes with relatively similar soil characteristics. The locality of each of the survey points, are 

indicated in Figure 5 below. Photographic evidence of soil properties, current land uses and 

other evidence were taken with a digital camera. 

 

8.3 Analysis of samples 

 

Four soil samples were collected at two of the observation points. At each of the two 

observation points, a topsoil and subsoil sample were collected. The soil was stored and sealed 

in clean sampling bags and submitted to Van’s Lab in Bloemfontein for analysis. Samples were 

analysed for the following parameters: 

 

• pH (using potassium chloride);  

• Major cationic plant nutrients (calcium, magnesium, potassium, sodium) using 

ammonium acetate; 

• Plant-available phosphorus (using Bray 1 extract); and 

• Texture (using the three-sieve technique to determine the particle size distribution). 
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Figure 5 Locality of the observation points within the development area 
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8.4. Agricultural income and employment 

 

While it was confirmed that the landowner is Harmony Gold, information was not available on 

the producer who cultivated the crop field that fall within the development area. During the site 

visit, it was observed that rainfed crops are present on the northwest, southwest, western and 

middle parts of the study area. It is likely that livestock grazing may also be present after yields. 

Therefore, the spatial data layer of the long-term grazing capacity of the area (DALRRD, 2018), 

was used for the calculations of the potential agricultural gross income of the land as well as 

the agricultural employment opportunities that it provides. 

 
 
8.5. Impact assessment methodology  

 

Following the methodology prescribed by Savannah Environmental (Pty) Ltd., the direct, 

indirect and cumulative impacts associated with the project have been assessed in terms of 

the following criteria: 

 

• The nature, which shall include a description of what causes the effect, what will be 

affected and how it will be affected. 

• The extent, wherein it will be indicated whether the impact will be local (limited to the 

immediate area or site of development) or regional, and a value between 1 and 5 will 

be assigned as appropriate (with 1 being low and 5 being high):  

• The duration, wherein it will be indicated whether: 

 

o the lifetime of the impact will be of a very short duration (0–1 years) – assigned 

a score of 1; 

o the lifetime of the impact will be of a short duration (2-5 years) - assigned a 

score of 2; 

o medium-term (5–15 years) – assigned a score of 3; 

o long term (> 15 years) - assigned a score of 4; or 

o permanent - assigned a score of 5; 

 

• The magnitude, quantified on a scale from 0-10, where 0 is small and will have no 

effect on the environment, 2 is minor and will not result in an impact on processes, 4 is 

low and will cause a slight impact on processes, 6 is moderate and will result in 

processes continuing but in a modified way, 8 is high (processes are altered to the 

extent that they temporarily cease), and 10 is very high and results in complete 

destruction of patterns and permanent cessation of processes. 

• The probability of occurrence, which shall describe the likelihood of the impact actually 

occurring.  Probability will be estimated on a scale of 1–5, where 1 is very improbable 

(probably will not happen), 2 is improbable (some possibility, but low likelihood), 3 is 

probable (distinct possibility), 4 is highly probable (most likely) and 5 is definite (impact 

will occur regardless of any prevention measures). 

• the significance, which shall be determined through a synthesis of the characteristics 

described above and can be assessed as low, medium or high; and 

• the status, which will be described as either positive, negative or neutral. 

• the degree to which the impact can be reversed. 
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• the degree to which the impact may cause irreplaceable loss of resources. 

• the degree to which the impact can be mitigated. 

 

The significance is calculated by combining the criteria in the following formula: 

 

S=(E+D+M)P 

 

S = Significance weighting 

E = Extent 

D = Duration 

M = Magnitude  

P = Probability  

 

The significance weightings for each potential impact are as follows: 

 

• < 30 points: Low (i.e. where this impact would not have a direct influence on the 

decision to develop in the area), 

• 30-60 points: Medium (i.e. where the impact could influence the decision to develop in 

the area unless it is effectively mitigated), 

60 points: High (i.e. where the impact must have an influence on the decision process to 

develop in the area). 

 

8. Baseline description of the agro-ecosystem 

 

9.1 Climate  

 
The modelled climate data for Welkom (as modelled and presented by Meteoblue, 2022) was 

used to describe the climate of the development area as Welkom is located approximately 36 

km away. The climate data is depicted in Figure 6.  

 

The mean daily maximum temperatures for Welkom ranges between 18C June and 31C in 

summer (the hottest months are December and January). The mean daily minimum 

temperatures range between 0C in June and July and 16C in December and January. The 

area has summer rainfall with the onset of the dry winter months from May through to 

September. The highest precipitation is in November and December with an average of 61 mm 

per month, with the month of January having the second highest average precipitation rate of 

59 mm, respectively. The lowest average precipitation rate is from June to August with monthly 

averages of 2 to 8 mm. 
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Figure 6 Climate data for Welkom (source: Meteoblue, 2022) 

 

The Department of Agriculture, Forestry and Fisheries (2017) compiled an updated description 

of the agricultural suitability of South African climatic conditions, accompanied by a raster data 

layer of the entire country. The description of climate capability refers to a definition by Strydom 

(2014) that defines it as the “capability of a geographic area to grow an agricultural crop under 

existing climatic conditions” (DAFF, 2017). The climate capability includes three parameters 

i.e., moisture supply capacity, physiological capacity, and climatic constraints. The climate 

capability classes range from 1 (the lowest or worst) to 9 (the highest or best climate for 

agricultural production). 

 
According to the climate capability raster data, the entire development area has Low-Moderate 

(Class 04) climate capability (refer to Error! Reference source not found.). This indicates t

hat the climate of the area is marginally suitable for rainfed crop production and climate 

limitations include periods of drought during the summer months, frost during winter months 

and the possibility of hail that presents hazards to rainfed crop production. 
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Figure 7 Climate capability rating of the Harmony Target development area (source: DALRRD, 
2017) 
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9.2 Land type classification   

 

The entire development area as well as the area around it, consists of Land Type Ae40 (see 

Figure 8). Landtype Dc9 is found in far southeastern side, outside the study area. 

 

 

Figure 8 Land type classification of the Harmony Target development area 
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Land Type Ae40 consists of three terrain units and the landscape can be described as slightly 

undulating with slopes ranging between 1 and 2%. The soil formed from sandstone, mudstone 

and shale. The toe-slope (Terrain unit 4) is dominated by deep Clovelly and Hutton soil forms 

(>1.2m). Terrain unit 4 (toe-slopes) forms 92% of land type Ae40. The valley bottom consists 

of deep Katspruit and Rensburg soil forms (0.5-0.9m). 

 

The complete land type sheet of each land type is attached as Appendix 3. 
 

 

Figure 9 Terrain form sketch of Land Type Bd20 

 

9.3 Soil properties 

 
9.3.1 Soil forms  

 

Four natural soil forms and one anthropogenic soil (Technosols) are present within the 

Harmony Target development area (see Error! Reference source not found.). The area of e

ach soil form as well as the horizon organisation and depths, are summarized in Table 1.  

 

The Technosols is present at approximately 31.88 ha of the development area, located in only 

in the northern side of the study area. Technosols are defined as material from mining, 

industrial, construction or urban activities that supply parent materials for new anthropogenic 

soils (Soil Classification Working Group, 2018).  

 

The Technosols are associated with existing mine infrastructure or previous disturbance to soil 

because of the mining activities. The nature of the disturbance in the areas of the Technosols 

is a mixture of transported materials, areas of previous excavation and areas previously 

compacted by temporary infrastructure. The scope of this assessment does not include 

analysis of samples for soil contamination; therefore, it is not known whether there are any 

chemically polluted Technosols present on site. 
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Figure 10 Example of the soil forms within the development area (A-Clovelly, B-Bainsvlei, C-Avalon, 
D-Ermelo 

A B 

C D 
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Figure 11 Soil map of the Harmony Target development area 
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Table 1 Summary of the soil properties of the natural soils at the Harmony Target development 
area 

Soil form Family Depth (m) 
Area within the 
development area (ha) 

Avalon 2210 
Orthic (0.2m) 
Yellow-brown apedal (1.2) 
Soft plinthite 

41.10 

Bainsvlei  
Orthic (0.2m) 
Red apedal (1.3) 
Soft plinthite 

17.65 

Clovelly 2211 
Orthic (0.2m) 
Yellow-brown apedal (0.9) 
Lithic (1.1) 

8.71 

Ermelo 2100 
Orthic (0.2m) 
Yellow-brown apedal (1.2m) 

38.56 

  

9.3.2 Soil texture  

 

The soil texture of the Avalon and Bainsvlei soils present within the proposed development 

area, was calculated by using the results of the particle size analysis for the soil texture triangle 

formulas as provided on the website of the United States Department of Agriculture’s under 

Natural Resource Conservation Services (Soil) (www.nrcs.usda.gov). The results of the 

particle size analysis of the soil samples as well as the soil texture class into which results 

translate, are presented in Table 2 below. Following the results, the topsoils within the 

development area has Loamy Sand texture and the subsoils have Sandy Loam texture, 

showing an increase in clay content with depth of the profiles. 

 

Table 2 Summary of particle size distribution and soil texture classes of the soil samples analysed 

Sample no: Particle size distribution (%) Texture class 

Sand Silt Clay 

T1 A (Topsoil) 85,7 6,6 8,2 Loamy Sand 

H1 B (Subsoil) 75,6 9,4 15,3 Sandy Loam 

H19 A (Topsoil) 88,6 2,4 9,1 Loamy Sand 

H19 B (Subsoil) 78,0 6,3 16,3 Sandy Loam 

 

9.3.3 Soil fertility parameters 

 
From the perspective of the soil fertility parameters analysed, the soil does not have any 

limitations to crop production. The soil pH(KCl) values range between strongly acidic (pH 4.84 

for sample T1 B) and moderately acidic (pH 5.83 for sample T1 A). For crop production, pH 

values above 4.5 is recommended to prevent aluminium toxicities, prevent phosphate fixation, 

and allow for optimal nutrient uptake by crop roots. However, should the soil have been used 

for crop production, the soil pH levels are suitable and can be raised through the addition of 

agricultural lime. 

 

The calcium levels range between 315.18 mg/kg in sample T19 A and 552.11 mg/kg in sample 

T1 B. The magnesium levels are the lowest in sample T1 A (111.42 mg/kg) and highest in 

http://www.nrcs.usda.gov/
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sample T19 B (228.04 mg/kg). The potassium levels range between a low of 103.46 mg/kg in 

sample T19 B and 293.57 mg/kg in sample T1 B. The cation concentrations (calcium, 

magnesium, and potassium) are present at sufficient concentrations should the soil have been 

used for crop production.  

 

The plant-available phosphorus levels are high in all samples analysed and range between 

13.22 mg/kg (sample H1 B) and 30.92 mg/kg (sample H1 A). The recommended concentration 

for maize is 17 mg/kg. Thus, indicating that sample T1 B and T19 A are too low and would 

require additional fertilizer. Low soil phosphorus concentrations are typical of soils under 

natural vegetation (and without the addition of fertilizer) in South Africa. 

 

9.4 Land capability  

 

9.4.1 Land capability according to DALRRD data 

 

The land capability as determined by Department of Agriculture, Land Reform and Rural 

Development (DALRRD) through a spatial delineation process, was shown by overlying the 

project site boundary on the land capability raster data (DALRRD, 2016). According to 

DALRRD (2016), land capability is defined as the most intensive long-term use of land for 

purposed of rainfed farming determined by the interaction of climate, soil and terrain.  

 

The Harmony Target Solar PV development area includes three different land capability 

classes according to the land capability data (DALRRD, 2016). Figure 12 shows the position of 

the different classes within the farm portions that form the proposed development area. The 

entire development area largely consists of land with Moderate-High (Class 09) land capability. 

Moderate (Class 08) land capability is found in the middle of the study area, while a small patch 

of Low-Moderate (Class 07) land capability is found in middle parts.  
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Figure 12 Land capability map of the Harmony Target development area (DALRRD, 2016) 

 

 

 

 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
29 

 

9.4.2 Verified land capability 

 

Following the soil classification and the integration of the soil classification data with the terrain 

and climate capability of the development area, the confirmed land capabilities of the 

development area was determined. The delineation is shown in Figure 13. 

 

 

Figure 13 Verified land capability classification of the Harmony Target development area 
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Within the development area, the areas where soil has been disturbed by activities associated 

with the nearby mining infrastructure, and that has been classified as Technosols, have Very 

low (Class 02) land capability. The areas are no longer suitable for rainfed crop production and 

has limited suitability for livestock farming because of the uneven terrain in these areas.  

 

The land capability of the natural soil forms mainly depended whether the soil was found on 

cultivated land. All soil forms had a Moderate (Class 08) land capability on non-cultivated areas 

and Moderate-High (Class 09) on cultivated land. The Technosol soil had a Very low (Class 

02) land capability 

 

The soils on cultivated land are better suited to rainfed crop production because of the soft 

plinthic horizon that underlies the deep apedal B1 subsoil-horizons. The soft plinthic horizon 

retains soil moisture and this is available for crop roots during periods of water stress. The 

Ermelo (only found on cultivated land) is freely drained, thus making it better suited for irrigation 

as the water will freely drain through the soil. 

 

9.5 Land use 

9.5.1 Current and historical land use of the development area 

 

The current landowner (Harmony Gold) owns the properties where the development area is 

located. The development area is currently not fenced off and cultivation of the area were 

observed. Grazing of livestock after maize yield could also be possible. The field crop boundary 

delineations of the Crop Estimates Consortium, confirms that the development area has rainfed 

field crops (see Figure 14). 

 

 

9.5.2 Surrounding land use 

 

The surrounding land uses include mining, residential and agriculture. The mining areas are 

located west, east and south of the site and are centred around the Farm Kromdraai 386 and 

Portion 0 of the Farm Aandenk 227. The residential areas are located north and east of the 

development area and includes the towns of Alanridge. The agricultural areas consist of crop 

fields, old field and grazing areas with livestock, located south, southwest and west.  
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Figure 14 Locality of field crops around the development area of the Harmony Target Solar PV 
(source: DALRRD, 2019) 
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9. Agricultural production and employment 

9.1 Agricultural income and employment 

 

There are currently rainfed crop activities within the development area. The area is likely 

grazed periodically by livestock of the local community, after maize has been harvested. 

However, it is unlikely that this is through a formal agreement with Harmony Gold. The potential 

gross income that can therefore be generated from the land annually, with the current land 

use, was calculated by using the long-term average grazing capacity of the area that will be 

affected by the proposed project as well as average yields for the Free State under dryland 

cultivation. The long-term grazing capacity of the entire development area is 7 ha/LSU 

(DALRRD, 2018) (refer to Figure 15). According to Senwes ( (Senwes, 2023) some crop losses 

in the Western Free State have been reported, while below average yields are expected in 

other cases. Our preliminary estimates at BFAP put the average white maize yield at 4.3t/ha, 

a little below the 3-year average, bringing the projected white maize harvest to 6.78 million 

tonnes in 2022. 
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Figure 15 Long-term grazing capacity of the Harmony Target development area 
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The following assumptions have been made in the calculations: 

 

• The construction of the Harmony Target Solar PV facility infrastructure will include 

fencing off the development footprint of 105 ha. This will exclude any cattle farming 

activities and cultivation from the fenced-off area.  

• At a long-term average grazing capacity of 7 hectare per Large Stock Unit (/ha/LSU) 

(DAFF, 2018), the development footprint of 105 ha, provide forage to a maximum of 15 

head of cattle. 

• If it is assumed that the livestock produce offspring at about a 70 to 80% weaning rate, 

four weaners will be available for sale each year. This is considered an optimistic figure 

and does not take any potential losses from stock theft into consideration.  

• The average weight of a weaner is estimated at 220 kg and the average auction price 

for live weight (or “hoof weight”) the past six months, was approximately R39.50/kg. 

The calculated total live weight that can be produced with the grazing available within 

the development footprint area, and sold annually, is 880 kg. 

• The Average yellow maize price averaged at R4415.12/ton and white maize at 

R4386.41/ton for the year 2022 Table 3 (Safex, 2023) 

The total gross income that could possibly be generated by livestock farming in the area the 

past year, is therefore estimated to be R34760 per annum. An the total gross income that could 

possibly be generated by maize in the area the past year, is therefore estimated to be 

R1067303 per annum 

 

Following the requirements of GN320, the potential gross income loss from agricultural 

activities in the area for five years, must be considered. For this estimation, it was assumed 

that there will be a price increase of 6% per annum for live weight of cattle and maize ton/ha. 

The estimates for four years as well as the total gross income lost from agricultural production, 

is presented in the table below. 

 

Table 3 Gross livestock income forecast for the proposed development footprint 

Year Price of live weight (R/kg) Gross annual income (R) 

2022 39.50 34760,5 

2023 41.87 36845,6 

2024 44.38 39054,4 

2025 47.04 41395,2 

2026 49.86 43876,8 

Estimated total gross income from livestock production 

between 2021 and 2026 
R195932 

 

No information is available on the structure of community livestock farming in the area, but the 

estimated annual income of R34760 is expected to contribute to the household income of one 

to two families. There is no formal employment associated with the development footprint 

currently.  
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Table 4 Gross maize income forecast for the proposed development footprint 

Year 
Price of yellow 

maize (R/ton) 

Price of white 

maize (R/ton) 

Gross annual 

income yellow 

maize (R) 

Gross annual 

income white 

maize (R) 

2022 4415,12 4386,41 1074808 1067303 

2023 4415,08 4649,60 1139296 1131341 

2024 4679,98 4928,57 1207654 1199222 

2025 4960,78 5224,29 1280113 1271175 

2026 5258,43 5537,75 1356920 1347445 

Estimated total gross income from 

maize production between 2021 

and 2026 

 
 
6058792 

 

 
6016486 

 

 

9.2 Comparative benefit analysis 

 

At this stage of the report (Draft for Comments by Applicant and EAP), no final gross or nett 

income figures associated with the proposed Harmony Target Solar PV Facility, were provided. 

Neither could a definite number of employment opportunities be confirmed. Therefore, no 

definite comparison between the financial benefits of the proposed renewable energy 

development and the existing land use (a combination of crop production and livestock 

farming), can be made. Even though no final calculation are available, projects of this nature 

can generate between 50 and 150 temporary employment opportunities during the 

construction phase. 
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10. Agricultural sensitivity of the site 

 

10.1 Sensitivity rating of current development area and development footprint  

 

Following the consideration of all the baseline and desktop data discussed in the sections 

above, the proposed Harmony Target Solar PV facility development area can be categorised 

as either High, Medium or Low sensitivity. The largest part of the development area has High 

sensitivity (60.84 ha), followed by Medium sensitivity (45.37 ha) and Low sensitivity (31.88 ha) 

(see Figure 16).  

 

10.2 Consideration of Alternatives 

 
During the initial phases of the assessment, it was found that a large portion of the development 

area included land with high agricultural sensitivity. After the site visit an alternative 

development footprint was considered that is mostly located on land with High and Medium 

agricultural sensitivity with some areas falling in low agricultural sensitivity. Furthermore, three 

alternatives were considered for the grid corridor. Due to Alternative 3 having a small area that 

falls within the high agricultural sensitive area, it was considered the least favourable, but not 

considered a No-go Alternative or a fatal flaw. The preferred alternatives are both Alternative 

1 and Alternative 2 of the grid corridor as both fall entirely within areas of Low agricultural 

sensitivity where Technosols are present. 

 

There will be no additional impacts on soil properties and the current soil quality will remain as 

it is, permitting that the livestock grazing does not result in soil degradation. However, there 

will also be no gain in employment and income generation opportunities as Harmony Gold 

does not plan to ever develop intensive agriculture or crop production within the development 

area. 

 



Harmony Target PV Facility 04 January 2023 

 

 
37 

 

 

Figure 16 Agricultural sensitivity of the Harmony Target development area 

 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
38 

 

10.3 Allowable development limits  

 

Following the sensitivity delineation of the development area, the allowable development limit 

for the development footprint of 105ha, was calculated. The allowable development limit for 

areas outside crop field boundaries were used. The results of the calculations are provided in 

Table 5 below. 

 

Table 5 Calculated allowable development limits of the development footprint 

Sensitivity 

class 

Area that will be 

affected by 

development 

footprint (ha) 

Allowable 

limit 

(ha/MW) 

Area allowed for a 

30MW 

development (ha) 

Area that 

exceeds 

allowable limit 

(ha) 

High 60.8 0.20 6 54.8 

Medium 45.4 0.35 10.5 32.9 

Low 31.8 2.50 75 0 

 

 

11. Impact assessment of additional environmental impacts 

11.1 Project description 

 

The infrastructure associated with the 30MW solar PV facility will include:  

 

» PV modules and mounting structures 

» Inverters and transformers a SCADA room, and maintenance room 

» Cabling between the project components, to be laid underground where practical 

» Access roads, internal roads and fencing around the development area. 

» Temporary and permanent laydown areas and O&M buildings.  

» Grid connection solution including an on-site facility substation, switching station, to be 

connected to the Avgold Substation via an overhead power line (located ~400m north east 

of the site).  

 

11.2 Impact significance rating 

 

The most significant impacts of the proposed Harmony Target Solar PV facility project on soil 

and agricultural productivity, will occur during the construction phase when the vegetation is 

removed and the soil surface is prepared for infrastructure commissioning. During the 

operational phase, the risk remains that soil will be polluted by the waste generated during the 

operational phase or affected by soil erosion in areas where vegetation has not re-established 

after the construction phase. During the decommissioning phase, soil will be prone to erosion 

when the infrastructure is removed from the soil surface. Below follows a rating of the 

significance of each of the impacts. 
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11.2.1 Construction phase 

 

Impact: Change in land use from livestock grazing to energy generation 

 

Nature: Prior to construction of the PV plant, the 105ha development footprint will be fenced off. The area where 

infrastructure will be constructed will be stripped of vegetation and will no longer be suitable for livestock grazing. 

As there is currently rainfed crop farming within the development footprint, there will be negative impacts on crop 

production. 

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Medium duration (3) Medium duration (3) 

Magnitude Low (4) Low (4) 

Probability Definite (4) Definite (4) 

Significance Medium (32) Medium (28) 

Status (positive or negative) Negative Negative 

Reversibility Moderate Moderate 

Irreplaceable loss of resources? Yes  Yes  

Can impacts be mitigated? No N/A 

Mitigation:  

• Vegetation clearance must be restricted to areas where infrastructure is constructed. 

• No materials removed from development area must be allowed to be dumped in nearby livestock 

farming areas. 

• All left-over construction material must be removed from site once construction on a land portion is 

completed. 

• No open fires made by the construction teams are allowable during the construction phase. 

• No fences of neighbouring crop fields and farming areas must be damaged during the construction 

phase. 

Residual Impacts:  

The residual impact from the construction and operation of the Harmony Target Solar PV facility is considered 

negligible.  

Cumulative Impacts:  

Any additional infrastructure development in support of the Harmony Target Solar PV facility, will result in 

additional areas where grazing veld will be disturbed. 

 

Impact: Change in land use from rainfed crops to energy generation 

 

Nature: Prior to construction of the PV plant, the 105ha development footprint will be fenced off. The area where 

infrastructure will be constructed will be disturbed and will no longer be suitable for rainfed crops.  

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Long term duration (4) Long term duration (4) 

Magnitude High (8) High (8) 

Probability Definite (5) Definite (5) 

Significance High (65) High (65) 

Status (positive or negative) Negative Negative 

Reversibility Moderate Moderate 

Irreplaceable loss of resources? Yes  Yes  

Can impacts be mitigated? No N/A 

Mitigation:  

• Soil distrubance must be restricted to areas where infrastructure is constructed. 

• No materials removed from development area must be allowed to be dumped in rainfed crop areas 
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• All left-over construction material must be removed from site once construction on a land portion is 

completed. 

• No open fires made by the construction teams are allowable during the construction phase. 

• No fences of neighbouring crop fields and farming areas must be damaged during the construction 

phase. 

Residual Impacts:  

The residual impact from the construction and operation of the Harmony Target Solar PV facility is considered 

negligible.  

Cumulative Impacts:  

Any additional infrastructure development in support of the Harmony Target Solar PV facility, will result in 

additional areas where grazing veld will be disturbed. 

 

Impact: Soil erosion 

 

Nature: All areas where vegetation is removed from the soil surface in preparation for the infrastructure 

construction, will result in exposed soil surfaces that will be prone to erosion. This includes the areas where 

internal access roads will be constructed. Both wind and water erosion are a risk, especially when there are 

heavy rainstorms during the summer months. 

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Medium-term (3) Medium-term (3) 

Magnitude Moderate (6) Low (4) 

Probability Probable (3) Improbable (2) 

Significance Medium (30) Low (16) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources? Yes  No 

Can impacts be mitigated? Yes N/A 

Mitigation:  

• Land clearance must only be undertaken immediately prior to construction activities and only within the 

development footprint;  

• Unnecessary land clearance must be avoided; 

• Level any remaining soil removed from excavation pits that remained on the surface instead of allowing 

small stockpiles of soil to remain on the surface. 

• Where possible, conduct the construction activities outside of the rainy season. 

Residual Impacts:  

The residual impact from the construction and operation of the proposed Harmony Target Solar PV facility on 

the susceptibility to erosion is considered low. 

Cumulative Impacts:  

Any additional infrastructure development in support of the Harmony Target Solar PV facility, will result in 

additional areas exposed to soil erosion through wind and water movement. 

 

 

Impact: Soil compaction 

 

Nature: The clearing and levelling of land where required for the PV facility’s infrastructure, will result in soil 

compaction. In the area where internal roads will be constructed, topsoil will be removed and the remaining soil 

material will be deliberately compacted to ensure a stable road surface. 

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Medium-term (3) Medium-term (3) 

Magnitude Moderate (6) Low (4) 

Probability Probable (3) Improbable (2) 



Harmony Target PV Facility 04 January 2023 

 

 
41 

 

Significance Medium (30) Low (16) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources? Yes  No 

Can impacts be mitigated? Yes N/A 

Mitigation:  

• Vehicles and equipment must travel within demarcated areas and not outside of the construction 

footprint;  

• Unnecessary land clearance must be avoided; 

• Where possible, conduct the construction activities outside of the rainy season; and 

• Vehicles and equipment must park in designated parking areas. 

Residual Impacts:  

The residual impact from the construction and operation of the proposed Harmony Target Solar PV facility on 

soil compaction is considered low. 

Cumulative Impacts:  

Any additional infrastructure development in support of the Harmony Target Solar PV facility, will result in 

additional areas exposed to soil compaction. 

 

Impact: Soil pollution 

 

During the construction phase, construction workers will access the land for the preparation of 

the terrain and the construction of the PV plant and grid connection. Both potential spills and 

leaks from construction vehicles and equipment as well as waste generation on site, can result 

in soil pollution. 

 

Nature: The following construction activities can result in the chemical pollution of the soil: 

 

1. Petroleum hydrocarbon (present in oil and diesel) spills by machinery and vehicles during earthworks 

and the removal of vegetation as part of site preparation.  

2. Spills from vehicles transporting workers, equipment, and construction material to and from the 

construction site. 

3. The accidental spills from temporary chemical toilets used by construction workers. 

4. The generation of domestic waste by construction workers. 

5. Spills from fuel storage tanks during construction. 

6. Pollution from concrete mixing. 

7. Pollution from road-building materials. 

8. Any construction material remaining within the construction area once construction is completed. 

  

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Short-term (2) Short-term (2) 

Magnitude Moderate (6) Low (4) 

Probability Low (4) Improbable (2) 

Significance Medium (36) Low (14) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources? Yes   

Can impacts be mitigated? Yes N/A 

Mitigation:  

• Maintenance must be undertaken regularly on all vehicles and construction/maintenance machinery to 

prevent hydrocarbon spills; 

• Any waste generated during construction, must be stored into designated containers and removed from 

the site by the construction teams. 



Harmony Target PV Facility 04 January 2023 

 

 
42 

 

• Any left-over construction materials must be removed from site.  

Residual Impacts:  

The residual impact from the construction and operation of the proposed project will be low to negligible. 

Cumulative Impacts:  

Any additional infrastructure that will be constructed to strengthen and support the operation of the Harmony 

Target Solar PV facility and where waste is not removed to designated waste sites, will increase the cumulative 

impacts associated with soil pollution in the area. 

 

 

11.2.2 Operational phase 

 

 

Impact: Soil erosion 

 

During the operational phase, staff and maintenance personnel will access the Harmony 

Target Solar PV facility daily. This phase will have no additional impact on the rainfed crops 

and livestock farming potential of the area. The following impacts on soil is expected for this 

phase: 

 

Nature: The areas where vegetation was cleared, will remain at risk of soil erosion, especially during a rainfall 

event when runoff from the cleared surfaces will increase the risk of soil erosion in the areas directly surrounding 

the Harmony Target Solar PV facility.  

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Medium-term (3) Medium-term (3) 

Magnitude Moderate (6) Low (4) 

Probability Probable (3) Improbable (2) 

Significance Medium (30) Low (16) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources? Yes  No 

Can impacts be mitigated? Yes N/A 

Mitigation:  

• The area around the development footprint must regularly be monitored to detect early signs of soil 

erosion on-set. 

• If soil erosion is detected, the area must be stabilised by the use of geo-textiles and facilitated re-

vegetation. 

Residual Impacts:  

The residual impact from the operation of the proposed Harmony Target Solar PV facility on the susceptibility to 

erosion is considered low. 

Cumulative Impacts:  

Any additional infrastructure that will be constructed to strengthen and support the operation of the Harmony 

Target Solar PV facility, will result in additional areas where exposed to soil erosion through wind and water 

movement. 
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Impact: Soil pollution 

 

Nature: During the operational phase, potential spills and leaks from maintenance vehicles and equipment as 

well as waste generation on site, can result in soil pollution.  

 Without mitigation With mitigation 

Extent Local (1) Local (1) 

Duration Short-term (2) Short-term (2) 

Magnitude Moderate (6) Low (4) 

Probability Low (4) Improbable (2) 

Significance Medium (36) Low (14) 

Status (positive or negative) Negative Negative 

Reversibility Low Low 

Irreplaceable loss of resources? Yes  No 

Can impacts be mitigated? Yes N/A 

Mitigation:  

• Maintenance must be undertaken regularly on all vehicles and maintenance machinery to prevent 

hydrocarbon spills; 

• No domestic and other waste must be left at the site and must be transported with the maintenance 

vehicles to an authorised waste dumping area. 

Residual Impacts:  

The residual impact from the operation of the proposed project will be low to negligible. 

Cumulative Impacts:  

The operation of any additional infrastructure to strengthen and support the operation of the Harmony Target 

Solar PV facility and where waste is not removed to designated waste sites, will increase the cumulative 

impacts associated with soil pollution in the area. 

 

 

11.2.3 Decommissioning phase 

 

The decommissioning phase will have the same impacts as the construction phase i.e. soil 

erosion, soil compaction and soil pollution. It is anticipated that especially the risk of soil erosion 

will remain until the vegetation growth has re-established in the area where the Harmony 

Target Solar PV facility will be decommissioned.  

 

12 Cumulative Impacts 

 

“Cumulative Impact”, in relation to an activity, means the past, current and reasonably 

foreseeable future impact of an activity, considered together with the impact of activities 

associated with that activity that in itself may not be significant, but may become significant 

when added to existing and reasonably foreseeable impacts eventuating from similar or 

diverse activities4. 

 

The role of the cumulative assessment is to test if such impacts are relevant to the proposed 

project in the proposed location (i.e. whether the addition of the proposed project in the area 

will increase the impact).  This section should address whether the construction of the 

proposed development will result in: 

 

 
4 Unless otherwise stated, all definitions are from the EIA Regulations 2014 (GNR 326). 
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• Unacceptable risk 

• Unacceptable loss 

• Complete or whole-scale changes to the environment or sense of place 

• Unacceptable increase in impact 

 

For the determination of cumulative impacts, all other renewable energy projects within a 50km 

radius from the Harmony Target Solar PV facility development area, were considered. There 

are two other authorised renewable energy projects within this area around the proposed 

Harmony Target Solar PV facility. The position of these projects’ areas is depicted in Figure 17. 

 

The cumulative impacts of the proposed project are discussed below. 
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Figure 17 Other renewable energy projects within a 50km radius of the Harmony Target Solar PV facility development area (source: Savannah 
Environmental)
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Table 6 Assessment of cumulative impact of decrease in areas available for livestock farming 

Nature: 

Decrease in areas with suitable land capability for cattle farming. 

 Overall impact of the proposed 

project considered in isolation 

Cumulative impact of the project 

and other projects in the area 

Extent Local (1) Regional (2) 

Duration Medium duration (3) Long-term (4) 

Magnitude Low (4) Low (4) 

Probability Definite (4) Highly likely (4) 

Significance Medium (32) Medium (40) 

Status (positive/negative) Negative Negative 

Reversibility Low Low 

Loss of resources? Yes Yes  

Can impacts be mitigated? N/A No 

Confidence in findings: 

High. 

Mitigation:  

The only mitigation measure for this impact is to keep the footprints of all renewable energy facilities as small as 

possible and to manage the soil quality by avoiding far-reaching soil degradation such as erosion. 

Table 7 Assessment of cumulative impact of decrease in areas available for rainfed crops 

Nature: 

Decrease in areas with suitable land capability for rainfed crops 

 Overall impact of the proposed 

project considered in isolation 

Cumulative impact of the project 

and other projects in the area 

Extent Local (1) Regional (2) 

Duration Long term duration (4) Long-term (4) 

Magnitude High (8) High (8) 

Probability Definite (5) Highly likely (4) 

Significance Medium (65) Medium (40) 

Status (positive/negative) Negative Negative 

Reversibility Low Low 

Loss of resources? Yes Yes  

Can impacts be mitigated? N/A No 

Confidence in findings: 

High. 

Mitigation:  

The only mitigation measure for this impact is to keep the footprints of all renewable energy facilities as small as 

possible and to manage the soil quality by avoiding far-reaching soil degradation such as erosion. 

 

Table 8 Assessment of cumulative impact of areas susceptible to soil erosion 

Nature: 

Increase in areas susceptible to soil erosion 

 Overall impact of the proposed 

project considered in isolation 

Cumulative impact of the project 

and other projects in the area 

Extent Local (1) Regional (2) 

Duration Medium-term (3) Medium-term (3) 

Magnitude Moderate (6) Moderate (6) 

Probability Probable (3) Probable (3) 

Significance Medium (30) Medium (33) 

Status (positive/negative) Negative Negative 

Reversibility Low Low 
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Loss of resources? Yes  Yes  

Can impacts be mitigated? Yes No 

Confidence in findings: 

High. 

Mitigation:  

Each of the projects should adhere to the highest standards for soil erosion prevention and management as 

defined in Section 11.2.2 above. 

 

Table 9 Assessment of cumulative impact of increased risk of soil pollution 

Nature: 

Increase in areas susceptible to soil pollution 

 Overall impact of the proposed 

project considered in isolation 

Cumulative impact of the project 

and other projects in the area 

Extent Local (1) Regional (2) 

Duration Short-term (2) Short-term (2) 

Magnitude Moderate (6) Moderate (6) 

Probability Probable (3) Probable (3) 

Significance Low (27) Medium (30) 

Status (positive/negative) Negative Negative 

Reversibility Low Low 

Loss of resources? Yes  Yes  

Can impacts be mitigated? Yes No 

Confidence in findings: 

High. 

Mitigation:  

Each of the projects should adhere to the highest standards for soil pollution prevention and management as 

defined in Section 11.2.3 above. 

 

13 Mitigation and management measures 

 

The objective of the mitigation and management measures presented below are to reduce the 

risk of soil degradation that will in turn result in affect the ability of soils in within the project site 

to support the natural vegetation and provide ecosystem services. 

 

Prevention and management of soil erosion: 

 

Project 

component/s 

• Construction of infrastructure 

• Construction of the access road 

Potential Impact Soil particles can be removed from the area through wind and water erosion 

Activity/risk 

source 

The removal of vegetation in areas where infrastructure will be constructed 

 

Mitigation: 

Target/Objective 

To avoid the onset of soil erosion that can spread into other areas 

 

Mitigation: Action/control Responsibility Timeframe 

• Limit vegetation clearance to only 

the areas where the surface 

infrastructure will be constructed. 

Environmental Control Officer / 

SHEQ division  

During the entire 

construction, operational and 

decommissioning phases 
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• Avoid parking of vehicles and 

equipment outside of designated 

parking areas. 

• Plan vegetation clearance 

activities for dry seasons (late 

autumn, winter and early spring). 

• Design and implement a 

Stormwater Management System 

where run-off from surfaced areas 

are expected. 

• Re-establish vegetation along the 

access road to reduce the impact 

of run-off from the road surface. 

 

Performance 

Indicator 

No visible signs of soil erosion around the project infrastructure 

Monitoring • Regular inspections around the constructed infrastructure to detect early signs 

of soil erosion developing. 

• When signs of erosion is detected, the areas must be rehabilitated using a 

combination of geo-textiles and re-vegetation to prevent the eroded area(s) 

from expanding. 

 

 

Prevention and management of soil pollution: 

 

Project 

component/s 

• Construction of infrastructure 

• Daily activities and maintenance during the operational phase 

Potential Impact Potential fuel and oil spills from vehicles as well as the generation of waste can cause 

soil pollution. 

Activity/risk 

source 

• Petroleum hydrocarbon (present in oil and diesel) spills by machinery and 

vehicles during earthworks and the removal of vegetation as part of site 

preparation.  

• Spills from vehicles transporting workers, equipment, and construction material 

to and from the construction site. 

• The accidental spills from temporary chemical toilets used by construction 

workers. 

• The generation of domestic waste by construction workers. 

• Spills from fuel storage tanks during construction. 

• Pollution from concrete mixing. 

• Pollution from road-building materials. 

• Any construction material remaining within the construction area once 

construction is completed. 

• Containment breaches related to the battery units and any inadvertent chemical 

exposure therefrom. 

Mitigation: 

Target/Objective 

To avoid soil pollution that can harm the surrounding environment and human health. 

 

Mitigation: Action/control Responsibility Timeframe 

• Maintenance must be undertaken 

regularly on all vehicles and 

construction/maintenance 

Environmental Control Officer / 

SHEQ division  

During the entire 

construction, operational, 

and decommissioning 

phases 
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machinery to prevent hydrocarbon 

spills; 

• Any waste generated during 

construction, must be stored into 

designated containers and 

removed from the site by the 

construction teams. 

• Any left-over construction 

materials must be removed from 

site.  

• Ensure battery transport and 

installation by accredited staff / 

contractors. 

• Compile (and adhere to) a 

procedure for the safe handling of 

battery cells during transport and 

installation. 

 

Performance 

Indicator 

• No visible signs of waste and spills within the project site. 

• No accumulation of contaminants in the soils of the project site. 

Monitoring • Regular inspections of vehicles and equipment that enter the project site. 

• Analysis of soil samples around high-risk areas to determine whether soil 

contaminants are present. 

• In the case that soil pollution is detected, immediate remediation must be 

done. 

 

 

14 Acceptability statement 

 

The soil and agricultural properties and sensitivities of the proposed Harmony Target Solar PV 

facility development were the subject of the Agricultural Agro-Ecosystem Assessment 

conducted. The study found that the area consists of four different natural soil forms, i.e. 

Avalon, Bainsvlei, Clovelly, and Ermelo ranging from 0.5m to 1.5m in effective soil depth. The 

areas with existing soil disturbance, are classified as Technosols. The largest portion of the 

development footprint has land with Moderate-High (Class 09) land capability that is suitable 

for dryland crop production with the climate being the limiting factor. Areas not on cultivated 

land have Moderate (Class 08) land capabilities, while the areas with existing disturbance, 

have Very low (Class 02) land capability. 

 

It is anticipated that the construction and operation of the Harmony Target Solar PV facility will 

have impacts that range from high to low. Through the consistent implementation of the 

recommendation mitigation measures, most of the impacts can all be reduced to low. Since 

the area around the development footprint will be fenced off, it is not anticipated that the impact 

on livestock grazing and rainfed crops within the crop field, can be mitigated as this area will 

now be excluded from agricultural practises.   
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Considering that the infrastructure components, will be placed in close proximity to each other, 

I confirm that as far as I know, all reasonable measures have been taken to avoid or minimize 

fragmentation and disturbance of agricultural activities.  

 

It is my professional opinion that rainfed crops areas identified as high agricultural sensitive 

areas not to be favourable for the development of the Harmony Target Solar PV facility. This 

is due to the agricultural sensitivity and percentage of rainfed crops lost, being significant. High 

sensitivity areas are still preservation worthy since they include land with an agricultural 

production potential and suitability for specific crops. Approximately 41.5% of the cultivated 

rainfed crops will be lost. 

 

Areas with Medium and Low sensitivities are considered more favourable for the development 

of the Harmony Target Solar PV facility as these areas have never been used for crop 

production.  

 

Therefore, the project is considered acceptable in Medium and Low sensitive areas, permitting 

that the mitigation measures stipulated in this report are followed to prevent soil erosion and 

soil pollution and to minimize impacts on the veld quality of the farm portions that will be 

affected. The project infrastructure should also remain within the proposed footprint boundaries 

that will be fenced off. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
51 

 

15.    Reference list 

 

Crop Estimates Consortium, 2019. Field crop boundary data layer (FS province), 2019. 

Pretoria. Department of Agriculture, Forestry and Fisheries. 

 

Department of Agriculture, Forestry and Fisheries, 2016. National land capability evaluation 

raster data: Land capability data layer, 2016. Pretoria. 

 

Department of Agriculture, Land Reform and Rural Development, 2021. Protected agricultural 

areas – Spatial data layer, Free State province. 2021. Pretoria. 

 

Land Type Survey Staff, 1972 – 2006. Land Types of South Africa data set. ARC – Institute 

for Soil, Climate and Water. Pretoria. 

 
Safex. (2023, 1 04). Safex historic. Retrieved from SAFEX Historic - Sagis: 

https://www.sagis.org.za/safex_historic.html 

 
Senwes. (2023, 1 4). Senwes. Retrieved from The Impact of high 2022 summer rainfall on 

grain production: https://www.senwes.co.za/en-za/news/article/View/the-impact-of-high-

2022-summer-rainfall-on-grain-

production#:~:text=Some%20crop%20losses%20in%20the,6.78%20million%20tonnes%2

0in%202022. 

 
South Africa (Republic), 2018. Long-term grazing capacity for South Africa: Data layer. 

Government Gazette Vol. 638, No. 41870. 31 August 2018. Regulation 10 of the 

Conservation of Agricultural Resources Act (CARA): Act 43 of 1983. Pretoria. Government 

Printing Works. 

 

The Soil Classification Working Group, 2018. Soil Classification – Taxonomic System for 

South Africa. Dept. of Agric., Pretoria. 

 

 
 

 

 

 

 

 

 

 

 

 

https://www.sagis.org.za/safex_historic.html
https://www.senwes.co.za/en-za/news/article/View/the-impact-of-high-2022-summer-rainfall-on-grain-production#:~:text=Some%20crop%20losses%20in%20the,6.78%20million%20tonnes%20in%202022
https://www.senwes.co.za/en-za/news/article/View/the-impact-of-high-2022-summer-rainfall-on-grain-production#:~:text=Some%20crop%20losses%20in%20the,6.78%20million%20tonnes%20in%202022
https://www.senwes.co.za/en-za/news/article/View/the-impact-of-high-2022-summer-rainfall-on-grain-production#:~:text=Some%20crop%20losses%20in%20the,6.78%20million%20tonnes%20in%202022
https://www.senwes.co.za/en-za/news/article/View/the-impact-of-high-2022-summer-rainfall-on-grain-production#:~:text=Some%20crop%20losses%20in%20the,6.78%20million%20tonnes%20in%202022


Harmony Target PV Facility 04 January 2023 

 

 
52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 1 – SPECIALIST DECLARATION 
 



Harmony Target PV Facility 04 January 2023 

 

 
53 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
54 

 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
55 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX 2 – CURRICULUM VITAE OF SPECIALIST 
 



Harmony Target PV Facility 04 January 2023 

 

 
56 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
57 

 

 
 

 



Harmony Target PV Facility 04 January 2023 

 

 
58 

 

 
 

 

 



Harmony Target PV Facility 04 January 2023 

 

 
59 

 

 
  

 

 



Harmony Target PV Facility 04 January 2023 

 

 
60 

 

 


