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EXECUTIVE SUMMARY 

Background 

AgriEagle Proprietary Limited (“AgriEagle”) is an 87% black owned, managed and controlled 

business seeking to make significant investment in high value crop farming. The company is 

part of the Peu group of companies. The partners in AgriEagle have started and operated 

many businesses across various industries over the past 35 years. Over the past 19 years, the 

business’ investment focus has gravitated towards the agricultural sector. Whilst AgriEagle’s  

skills’ set could have allowed for investment into a variety of sectors, agriculture was 

selected for its potential returns, transformational capabilities and its greater socio-

economic impact within surrounding communities. Through associate companies, the group 

currently farms approximately 200 hectares of avocados under irrigation, with another 100ha 

to be added over the next three years and breeds Sable Antelopes and Buffalo with over 25 

species of wild animals occurring naturally on over 12 000 hectares of Proclaimed Protected 

Nature Conservation land in Limpopo. These current operations are owner managed and 

currently employ over 120 people on a full-time basis.  

 

In order to expand its agricultural footprint, AgriEagle has purchased 1 389ha of farmland 

near the town of Vaalwater in the Limpopo Province of South Africa. These farms were 

purchased with the intention to develop the land to farm high value multi crops and limited 

cash crops on approximately 500ha of the farmland acquired (including Macadamia Nuts, 

Blueberries, Citrus and Avocados). AgriEagle believes that through building partnerships with 

business, the community and government, its project can stimulate regional growth and 

upliftment.  

 

These crops would be mainly for the export market with the potential for foreign currency 

inflows and being labour intensive results in meaningful job creation in the region. AgriEagle 

will allocate 100ha for the cultivation of cash crops for the domestic market and contribute 

the country’s food security. The following farms were purchased for this purpose: 

• Zandrivier 138 KR Portion 1; 

• Zandrivier 138 KR Portion 0; and 

• Vaalwater 137 KR Portion 0. 

 

The farm portions are located near the town of Vaalwater within the Modimolle Local 

Municipality (which forms part of the Waterberg District Municipality) in the Limpopo 

Province of South Africa. The farm portions are located to the West of the town of Vaalwater 

on the R517 and the project area can be accessed from this road using gravel roads. 
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Agriculture is the foundation of many developing countries. As a developing country South 

Africa needs to ensure a healthy agricultural industry that contributes to the country’s gross 

domestic product (GDP), food security, social welfare and job creation, while adding value 

to raw materials and connected sectors. However, the health of the agricultural sector 

depends on the sustainability of farming. An enabling environment and suitable farming 

practices must therefore not only protect the long-term productivity of the land but must 

also ensure profitable yields and the well-being of farmers and farm workers. The availability 

of adequate land and sufficient water is a key determinant in the success of any large-scale 

farming project and the downstream benefits associated with this project.  

 

The project entails the development of the acquired land into 400ha of high value crop 

farming and approximately 100 ha of cash crop farming. It is a multi-million rand project 

expected to create over 900 jobs in the area, absorbing over 300 people on a full-time basis 

and an additional 620 jobs created seasonally. The project will prioritise employment of 

women and youth. In a country of such high employment, the focus on these high labour 

intensive crops will create much needed jobs for the most vulnerable in society being women 

and youth, in Limpopo, a province with high levels of poverty and highest number of 

unemployment.  

 

This is a large, long term, capital intensive project. The investors are confident that their 

experience in farming and other sectors of the economy stand them in good stead to deliver 

the project successfully.  

 

AgriEagle, as part of the Peu Group has established many businesses in different industries 

over the past 30 years. Their most successful business were greenfield investments. This 

team’s strength lies in identifying opportunities, developing those opportunities into 

businesses from concept phase, implementation of concepts and active management of their 

investments. AgriEagle has the capability to implement and oversee the operations and 

management of this project. Their hands-on approach to investments, translates to intimate 

knowledge of the agricultural sector and challenges that an investor can encounter.  

 

Sustainable water availability is critical for the Project. In a struggling economy burdened 

with high unemployment rates, private sector investments such as these should receive all 

facilitation necessary to stimulate recovery of the economy and provide employment and 

employment opportunities. With the provision of the required water use licenses, this project 

has the capability to create hundreds of jobs and economic opportunities in a province with 

the highest levels of unemployment.  
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AgriEagle is aware of the lack of transformation in the agricultural sector and recognised 

government’s efforts and initiatives aimed at addressing the historical economic imbalances 

in the sector. Due to its scale, this project would make a meaningful contribution towards 

transforming the sector, in particular high value crop farming. The envisaged transformation 

and job opportunities created can be realised with no funding from the government. The 

project is only dependent on the Department of Water and Sanitation “DWS” for equitable 

allocation of water use licences.  

 

Through the various departments, government has developed policies and committed 

resources to promote agricultural investment and increase South Africa’s output to improve 

national food security and increase the country’s ability to earn foreign exchange whilst 

creating jobs and opportunities to alleviate unemployment and poverty. In an environment 

of competing interest on the state’s limited resources, self-funding investments such as this 

project which benefit the community meaningfully, make no demands on state resources and 

alleviates the burden of the state in reducing unemployment and social grant dependency 

whilst advancing rural development should be promoted and enabled expeditiously by all 

arms of government. The DWS has a unique opportunity to facilitate the realisation of this 

project. This project has the potential to create social value for the community, income for 

the government in water use licensing fees, taxes to be collected from the company and 

employees and potentially create wealth for black farmers in a white dominated sector of 

the economy.    

 

AgriEagle appeals to the DWS to evaluate this application on its merits with due consideration 

for the strategic value of the project. The DWS is a key enabler of economic transformation 

of the agricultural sector. Land without sustainable water availability is not suitable for 

commercial farming. AgriEagle has invested millions of Rands in the acquisition of the land 

and has committed additional funding to the development of the farms pending the outcome 

of this application. AgriEagle’s ability to realise the project and obtain additional funding to 

implement the project in totality is dependent on its ability to secure the requested Water 

Use Licences from the DWS.  

 

Sustainable and large scale farming and irrigation as envisaged in this project requires 

secured water resources. Although this property was recently acquired by AgriEagle, we 

understand it has been operating as an irrigation farm for over 50 years. The farms were 

acquired with several water use registrations certificates issued in the names of the farms 

listed above. AgriEagle understands that the lawfulness of these water use registrations which 

is in the process of being determined through the validation and verification process 

undertaken by the DWS has not yet been concluded. To determine the water requirements 
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of the project, AgriEagle undertook technical water demand studies which indicate that the 

project requires additional water to the registered water uses, which forms the basis for this 

application.  

 

To achieve its farming objectives, AgriEagle requires a total of 6 628 009m3 (6.6Mm3) per 

annum of water rights. This volume includes the currently registered water uses totalling 

2 610 558m3 and existing lawful water use (ELWU) volume of 665 732m3/a of abstraction from 

the Mokolo River. This application therefore only relates to the additional 4 017 451m3/a of 

abstraction from the river. The water demand study undertaken supports the requested water 

allocation and indicates that there is more than sufficient water available from the Mokolo 

river at 31,5Mm3, after taking into account downstream water demand and usage from the 

abstraction. Without the full allocation of water, the project cannot be realised in full and 

benefits to the community and government partially realised. 

 

The AgriEagle management team is passionate about the upliftment of black people and 

meaningful economic participation of black Africans in the broader economy. The team 

believes in its ability to create opportunities for themselves and those around them and have 

successfully done so in the past. They have historically created business that were pioneering 

in nature and built from the ground up. Their strength lies in having a credible track record 

in establishing and managing operational businesses. Their ability to raise third party funding 

for large investments and being able to assemble a team that is able to implement, operate 

and manage businesses has been evidenced by the large-scale business that they have 

successfully been a part of. 

 

The challenges facing black farmers in the agricultural sector are many. Prospects of success 

for black farmers wanting to participate at commercial scale are extremely limited without 

government support in setting and implementing policy that advances black economic 

participation, whilst also providing financial and operational support. This project only 

requires support through a favourable consideration of the application which is integral to 

the success of the project. This application is a relatively light demand on government 

support compared to support required by other black farmers. The allocation of the requested 

water would also create a revenue stream for the DWS which can be channelled to further 

advance its mandate. 

 

Barring the outcome of this application, AgriEagle is substantially ready to commence 

operations. They believe that we have what it takes to implement the project as envisaged. 

Their track record is testament to their ability to deliver high value Greenfield projects. Their 

current agricultural interests affords them industry specific experience and understanding of 
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farming challenges. Having existed for over 35 years gives them credibility in identifying 

opportunities and converting those into viable businesses. They believe that this project 

would be the first of its kind in Limpopo and perhaps nationally. They estimate the total cost 

of the project to require hundreds of millions of Rands of investment, with ability to employ 

over 900 persons. 

 

The success of this application will provide black farmers a meaningful share of the sector. 

The realisation of the project through the allocation of water, will not only serve the business 

interest of AgriEagle but will benefit the region in reducing unemployment, create other 

income opportunities, increase income levels of the community, stimulate social investment 

and contribute to national agricultural output. 

 

As a result of the water demands of the project, a Water Use License Application (WULA) is 

being applied for to authorise water uses triggered in terms of Section 21 of the National 

Water Act, 1998 (Act No. 36 of 1998) (NWA). The following water uses have been included as 

part of this WULA report: 

• Section 21(a) – Taking water from a water resource (abstraction of groundwater and 

surface water); 

• Section 21(c) - Impeding or diverting the flow of water in a watercourse (activities 

located within 500m of a wetland); and 

• Section 21(i) - Altering the bed, banks, course or characteristics of a watercourse 

(activities located within 500m of a wetland). 

 

GCS Water and Environment (Pty) Ltd was appointed to undertake the WULA process on behalf 

of AgriEagle to authorise the necessary water uses required for the high value multi crop 

project. This report serves as the technical application report to authorise the relevant water 

uses. AgriEagle deals extensively with the social impact, operational requirements, funding 

requirements and its responsibility as a water user in the report. The report has been 

structured in line with the requirements of Annexure D 2 of GN 267 (Regulations regarding 

the procedural requirements for water use license applications and appeals) dated 24th March 

2017 for Agricultural Business Plans.  
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1 INTRODUCTION 

1.1 Background 

AgriEagle Proprietary Limited (“AgriEagle”) is an 87% black owned, managed and controlled 

business seeking to invest in high value crop farming. It is part of the Peu group of companies. 

Through the Peu group of companies, the partners in AgriEagle have started and operated 

many businesses across various industries over the past 35 years.  

 

Their business interest are varied and have included: 

• Majority shareholding in a lending business to farmers and land reform projects;  

• Shareholding and participation in the first Bank Empowerment Deal in SA (Investec 

Bank) in 2003; 

• Founding of Tsogo Sun; 

• Privatisation of the horse racing industry in seven (7) provinces in the late 90’s to 

enable government to introduce other forms of gambling in SA; 

• Being a significant shareholder in a fleet management business which serviced a 

number of clients with over 48 000 vehicles under management; 

• Majority shareholding in a motor business with 6 dealerships;  

• Raising capital for infrastructure projects for the development of toll roads under 

concession worth billions of Rands;  

• Providing off balance sheet funding solution to a Metro in Gauteng to build, operate 

and transfer the largest prepaid smart metering project in South Africa; and 

• Shareholder of reference in a major Insurance company from 2002; and 

Shareholder in the biggest pharmaceutical manufacturing company in the country 

since 2001. 

 

The businesses ventured into have predominantly been businesses that the group has 

established rather than those bought into. The group’s strength lies is in the identification of 

opportunities and creating unique businesses that provide long term value and are of national 

significance. 

 

Over the past 19 years the business has gravitated towards the agricultural sector. The group 

currently owns approximately 200 hectares of avocados under irrigation, with another 100ha 

to be added over the next three years. It also breeds Sable Antelopes and Buffalo with over 

25 species of wild animals occurring naturally on over 12 000ha of Proclaimed Protected 

Nature Conservation land in Limpopo. These current agricultural operations are owner 

managed and currently employ over 95 people on a full-time basis, which increases to 

approximately 120 during harvesting.  
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Their existing operations have created employment for hundreds of families in Limpopo, a 

province with high levels of poverty and unemployment. Per STATS SA  

The provinces with the highest headcount of adult poverty are Limpopo (67,5%), Eastern 

Cape (67,3%), KwaZulu-Natal (60,7%) and North West (59,6%). For these four provinces, 

significantly more than half of their population were living in poverty. 

 

Whilst the business’ skillset would have allowed for investment into a variety of sectors, 

agriculture was selected for its potential returns, compatibility to the group’s investment 

strategy, transformational capabilities, national relevance, and its greater socio-economic 

impact within surrounding communities. The agricultural sector is a key economic driver and 

determines the viability of many communities throughout South Africa, especially in rural 

areas. Rural sustainability is dependent on non-sunset industries like agriculture. 

 

Their experience of the sector over the years has increased their awareness of agricultures’ 

impact on national food production, employment levels, export value, value chain linkages 

and overall investment in rural communities. AgriEagle has the experience and capability to 

deliver the project successfully.  

 

In order to expand its agricultural footprint, AgriEagle has purchased 1 389Ha of farmland 

near the town of Vaalwater in the Limpopo Province of South Africa. These farms were 

purchased with the intention to develop the land to farm high value multi crops (including 

Macadamia Nuts, Blueberries, Citrus and Avocados) on approximately 400Ha and another 

100Ha of cash crops on the property acquired. The following farms were purchased for this 

purpose: 

• Zandrivier 138 KR Portion 1; 

• Zandrivier 138 KR Portion 0; and 

• Vaalwater 137 KR Portion 0. 

 

The focus on labour intensive high value crops is aimed at developing a business with high 

returns to support the level of investment made on the land, and to build a business with 

sufficient scale to create significant number of sustainable jobs in the area.  

 

AgriEagle has selected Macadamia, Blueberries, Citrus and Avocados as high value crops with 

strong global demand, which are also suitable for the area. These crops are mainly destined 

for the export market resulting in foreign currency earnings.  
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AgriEagle is confident that there is opportunity for additional national investment in export 

based crops. South Africa has made good progress in creating global market access for local 

produce and has a mature export route for its produce. This has increased the country’s 

ability to earn foreign currency and increase export values.  

 

Per the Department of Land Reform and Rural Development, national agricultural exports 

increased from R86 billion to R109,5 billion from 2015 to the 2019 year, whilst South Africa 

imported R79,2billion making the country a net exporter during 2019. Although agriculture 

contributes approx. 3% to the national GDP, is remains important for its ability to contribute 

to the country’s earning of foreign exchange and for the provision of wage and self-

employment opportunities for many in rural areas.  

 

South African agricultural exports approximate 10% of the national export value, with 

horticulture agriculture showing great growth prospects. The country is well positioned to 

increase its global presence through its relationships with BRICS member states and result of 

efforts to increase access to markets in Asia and the Middle East. 

 

The importance and resilience of the agricultural sector amid the Covid 19 pandemic 

increases AgriEagle’s confidence in the sector. They have already outlaid millions of Rands in 

acquiring the land, purchase of equipment to maintain the property and employment of staff 

in preparation for the project in anticipation of the issuance of the water licence.  

 

Historic policies of exclusion have caused economic disparity in the sector which necessitate 

government interventions like the BBBEE policies and establishment of the Land and 

Agricultural Development Bank of SA to facilitate black entrants to the industry. The 

AgriEagle project is a rare opportunity to achieve the same outcome at no cost to 

government. AgriEagle has secured land and equipment. Transformation in high value crop 

farming sector has been slow partly due to the prohibitive capital requirements of farming 

such high value crop. Empowered with the requested Water Use Licences and its huge 

investment to date, it is able to raise the additional capital required to deliver the project 

in its entirety without government financing. The AgriEagle project would not only alleviate 

pressure on government’s limited resources but would immediately create much needed jobs. 

Facilitation of independently funded projects like this through equitable water allocation 

provides government with additional capacity to make a broader impact in achieving its 

objectives of a growing and inclusive agricultural sector by supporting private sector 

investments.  
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The private sector has been the anchor of South African economy for many years and accounts 

for majority of the national commercial activity. As the country formulates strategies and 

interventions to save and stimulate recovery of the economy, it will be more urgent and 

necessary for the government to create an even more conducive environment for the private 

sector to invest. AgriEagles observes that given the high levels of national debt, Private sector 

investment becomes more critical to ensure that the country recovers from the technical 

recession it was already in, as well as the negative impact of the pandemic on the economy.  

 

The National Development Plan (NDP) lays out a broad vision of eliminating poverty and 

reducing inequality by 2030. AgriEagle believes that agriculture has the potential to positively 

impact the lives of many in rural areas through the creation of jobs and increased social 

investment. 

 

AgriEagle has committed tens of millions of Rands of its own funds to acquire the land and 

capacitate it for the project. The vision is to create a black owned and black controlled high 

value crop farming business that is scalable, creating over 900 employment opportunities 

targeting to employ 50% of the workers as youth and 60% of all workers being women. The 

project includes the establishment of a youth empowerment program aimed at training and 

upskilling the youth to be commercial farmers. The primary objective of the program is to 

invest in the development of youth in the surrounding areas to be entrepreneurs and empower 

them with skills which enable them to increase their income earning potential and hopefully 

positively change the trajectory of their lives. To provide the necessary capital and a sense 

of ownership required whilst they are in training, the participants will be made shareholders 

of the dedicated crop and livestock businesses. AgriEagle believe that youth empowerment 

initiatives like these are a necessary investment by the private sector to support government 

to sustainably eradicate poverty, reduce youth unemployment and provide skills which enable 

the youth to be self-sufficient and create employment opportunities for others. 

 

AgriEagle purchased the land understanding that the properties had 665,732 m3/yr of Existing 

Water Use Licences and 2 266 650m3/yr of registered water certificates whose lawfulness 

was yet to be determined by the DWS.  

 

To determine the water resource requirements for the project, AgriEagle has conducted a 

water demand study which indicates that the Project will require a total of 6 628 009m3/yr 

to support the envisaged 500ha development. Given the interaction of DWS with previous 

owners of the properties regarding the registered water certificates, we have assumed that 

the registered certificates will be determined lawful. Notwithstanding that assumption, the 

project still has a water shortage of 4 017 451m3/yr in allocation which forms the basis for 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 5 

this new application. Without the requested water use licences the project as envisaged 

cannot be realised in full, and the hundreds of jobs envisaged as well as the transformational 

impact anticipated is unlikely to be realised to its maximum potential. AgriEagle is ready and 

capable of delivering the project. They have overcome prevalent barriers to entry for many 

black farmers by securing suitable land with water availability, having financial resources to 

acquire necessary equipment and fund operations and having an experienced team with 

ability to implement the project. Securing water use licenses necessary for the project is the 

only remaining hurdle. The approval of this application would provide both AgriEagle and 

DWS an exceptional opportunity to develop what could be a flagship project which embodies 

large scale job creation, training and skills transfer, focuses on empowerment of women and 

youth, is a black commercial scale farming operation which challenges current funding 

models for high value crops and also transforms the sector.  

 

AgriEagle are excited about what this project represents and additional opportunities that 

could spring forth from a project of this scale and nature, owned and operated by black 

farmers. This technical report provides the DWS with additional details on the impact that 

the project could have on the region, the economy, the environment and water sources in 

particular. In this report AgriEagle also detail management systems that will be adopted to 

ensure that they conduct their farming operations in a sustainable manner that does not harm 

the environment. The report further outlines their values and conduct in relation to their 

workers. The technical report also provides the DWS a detailed account of the history of the 

registered water uses certificates, as well as historic use of the farms (Section 3.2). 

 

In addition to assessing the technical requirements of this application, we hope that the DWS 

will also consider the strategic value of the project in evaluating this application.  

 

AgriEagle believes that with support from the DWS the project is achievable, it has the 

potential to change the demographic landscape of the sector, demonstrate capability of black 

farmers at a commercial level and inspire other black farmers to boldly invest in the sector.  

 

In closing, AgriEagle welcomes any questions and would be pleased to engage with the DWS 

directly if necessary, in its evaluation of this application. GCS Water and Environment (Pty) 

Ltd was appointed to undertake the WULA process on behalf of AgriEagle to authorise the 

necessary water uses required for the project. This report serves as the technical application 

report to authorise the relevant water uses. The report has been structured in line with the 

requirements of Annexure D 2 of GN 267 (Regulations regarding the procedural requirements 

for water use license applications and appeals) dated 24th March 2017 for Agricultural Business 

Plans.  
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1.2 Applicant Details and Ownership Structure 

1.2.1 Contact Details 

Refer to Table 1.1 for the contact details of the applicant as well as the details of the 

consultant compiling this application.  

 

Table 1.1: Contact Details  

Applicant 

Company Name AgriEagle (Pty) Ltd 

Telephone Number +27 (0)11 447 9745 

Contact Person Dawn Chuma 

Contact Person Mobile Number +27 (0)81 369 6701 

Email Address dawnc@peu.co.za 

Postal Address 
P.O. Box 52191 
Saxonwold 
2132 

Physical Address 

Third Floor 
2 Arnold Road 
Rosebank 
Johannesburg 

Water Use Authorisation Consultant  

Company Name GCS Water and Environment (Pty) Ltd  

Telephone Number 011 803 5726 

Contact Person Shayna-Ann Cuthbertson / Kate Cain 

Email Address shaynac@gcs-sa.biz / kate@gcs-sa.biz 

Postal Address 
PO Box 2597 
Rivonia  
2128 

Physical Address 
63 Wessel Road  
Rivonia 
2128 

 

1.2.2 Ownership Structure 

AgriEagle is part of the Peu group of companies which have been invested in various 

businesses for over 35 years. 

 

Within the agricultural sector, the management team of the applicant have been invested in 

both crop farming and the breeding of Sable Antelope and Buffalos for over 15 years. Their 

existing farming operations are 100% independently black owned and controlled. Refer to 

Figure 1.1 for the organisational structure of AgriEagle. 

 

mailto:dawnc@peu.co.za
mailto:shaynac@gcs-sa.biz
mailto:kate@gcs-sa.biz
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Figure 1.1: AgriEagle Organisational Structure 

 

1.3 Project Justification  

1.3.1 Industry Overview 

The Agricultural sector is one of the least transformed sectors in the country. Many years into 

democracy, the ownership and control of the agricultural value chain by black people in South 

Africa is negligible and inadequate.  

 

Participation by black farmers in mainstream commercial farming, and in particular high 

value crop farming remains negligible. The racial inequality and gender disparity in 

commercial farming has been at the forefront of the Agricultural sector discussions for years.  

 

The project being undertaken by AgriEagle is a commercial venture with a primary objective 

of transforming the agricultural sector, within the high value crop farming sub-sector. 

 

AgriEagle notes that the government recognises the lack of resources being the main 

constraint for participation of a full spectrum of people and economic entities as the main 

challenge for the agricultural sector. The skewed participation in commercial agriculture due 

to legacies of exclusion and discrimination has created many barriers of entry that the 

government seeks to redress through various empowerment initiatives.  

 

Although prevailing government initiatives are making a difference in the sector, the 

effectiveness of the initiatives and empowerment schemes is limited by the fragmented 

nature and scale of these. The lack of consolidation, due to many factors such as lack of 
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skills, capital, land and water results in an inability to create the critical mass required at a 

commercial level to reflect meaningful economic participation by black people in the sector. 

 

Most initiatives, conversations, and facilitation of black people in the sector consistently 

remain at the level of “small-holding” and “emerging black farmers”. Although the efforts 

are commendable and necessary, more needs to be done to create and support black 

commercial farmers in South Africa. For agriculture and farming to prosper, it is imperative 

for new models to be considered for transformation to gain momentum in the sector. 

 

The sector has over 30 000 large-scale commercial farmers who produce nearly 95% of 

agricultural products, and the balance are thousands of small-scale farmers, mainly black 

characterised by poor on-farm infrastructure, limited capital, resources and uncoordinated 

production systems with no real access to the commercial markets. Access to productive land 

(ownership and water), markets and funding remain real stumbling blocks for many black 

farmers to achieve meaningful scale and participation.  

 

Productive land with access to water is an integral catalyst to disrupting current financing 

models with financial institutions to facilitate wider access of capital to black farmers 

needing investors and reduce the burden on the Land Bank and Agricultural Bank.  

 

The intrinsic connection of water, land, access and capital and skills cannot be decoupled or 

viewed in isolation where black economic participation in the sector is concerned. Adequate 

and sustainable water allocation is a critical element of productive land and concomitant 

black participation in the sector and its ability to introduce funding partners. Whilst the 

AgriEagle business model is premised on its contribution of debt free land into the farming 

operations with additional capital necessary to leverage the project, the issuance of the WUL 

is essential and a prerequisite to raising additional levels of capital necessary to successfully 

execute the project. Transformation of the sector can only be achieved with the support of 

the DWS, financial institutions and the Department of Rural and Land Reform working in 

cohesion.  

 

1.3.2 Project Scope 

1.3.2.1 High Value Crop Farming  

AgriEagle are already invested in the Avocado industry. They have a good understanding of 

the industry and the challenges of the agricultural sector. The produce from their Avocado 

operations is mainly for the export market and is produced in compliance with the requisite 

Global Good Agricultural Practice (GAP) standards. Their existing operations also have the 

requisite Sustainability Initiative of South Africa (SIZA) certification. That experience has 
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enabled them to finesse their operations, better understand relevant regulations and the 

myriad of challenges facing black farmers. The DWS would not be assuming undue 

performance risk by providing the necessary Water Use Licences to AgriEagle. 

 

High value crop farming has, inter alia the following benefits for the sector: 

• Increase in net export returns; 

• Sector in need of transformation; 

• Development of rural communities; 

• Supports national food security; 

• Creation of jobs;  

• Value chain enhancement and participation; and 

• Sustainable farming creates opportunity for innovation to thrive. 

 

1.3.2.2 Mentoring and Skills Transfer 

South Africa’s unemployment rate remains among the highest in the world. Stats SA estimates 

that there were 20,4 million unemployed young people aged 15–34 years in the first quarter 

of 2020. These young people accounted for 63,3% of the total number of unemployed persons 

nationally. The persistently high youth unemployment rate remains one of the most pressing 

socio-economic challenges in South Africa. Research indicates that Agriculture has the 

potential to create close to 1 million new jobs by 2030, many of these being allocated to 

young people. This project is committed to have 50% of its workers being youth. 

 

Unequal educational opportunities limit majority of African youth from receiving quality 

education which would enable them to access higher education and increase their prospects 

of skilled employment. AgriEagle notes that government does not have the capacity and 

resources to reduce youth unemployment on its own. The poor economic environment further 

reduces the ability of an already struggling industry from absorbing these youth into the 

workforce. The project aims to employ over 400 youth in the region. Accelerating growth in 

the sector and job creation are critical imperatives for South Africa’s unemployment crisis. 

 

The upstream and downstream connections with the manufacturing sectors, food processing 

industry and input suppliers to mention a few, makes the net contribution of the agricultural 

sector more profound on the South African economy. 

 

Recovery of the South African economy from the job losses occasioned as a result of COVID-

19, requires a concerted and focused effort by government and the private sector in creating 

a new, inclusive economy that is sustainable. The DWS is an essential arm of government 

necessary to advance the recovery and growth of the agricultural sector in South Africa. 
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AgriEagle believe that businesses that target training, development and employment of youth 

are critical to the sustainable reduction of unemployment in South Africa. Dependency on 

government grants for survival is not sustainable both for government and tightens the vicious 

cycle of poverty. In the long term reliance on government grants diminishes the country’s 

ability to develop a working citizenry required to grow the economy, create opportunities, 

and reduce pressure on government resources. 

 

An enduring solution lies in empowering the youth with skills sufficient for them to become 

economic participants, entrepreneurs or skilled labour with prospects for a better paying 

jobs. Improved incomes will translate to better welfare of those households and communities 

at large. 

 

The Young Black Farmer’s Entrepreneurs’ Hub (“YBFE Hub”) program will be established not 

only to provide resources, mentoring and teach farming fundamentals, but will ensure the 

youth develop skills in a host of areas such as:  

• Farm management; 

• Entrepreneurship; 

• Resource management; 

• Record-keeping; 

• Financial planning; and  

• Marketing.  

 

AgriEagle believe that well rounded exposure in these areas will result in the development 

of young black farmers with requisite knowledge, skills, business acumen and capability to 

manage and grow their businesses. 

 

To prepare millions of young people for the jobs of the future, South Africa needs to reshape 

its system for developing human capital. The poor socio-economic conditions in the country 

unfortunately mean that many black youth will never attain the level of education that will 

provide them better work prospects to thrive in a competitive world. It is therefore important 

for the nation to actively develop both the technical and entrepreneurial skills of the youth 

needed to support the local economy and provide livelihoods. Employment opportunities that 

only require qualifications and previous experience make the youth more vulnerable to not 

accessing the job market. The YBFE Hub is an innovative platform to provide skills and 

resources to youth at no cost, which can translate to income earning opportunities in the 

short term.  
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Projects with ability to absorb large numbers of unemployed youth and provide skills training 

should be supported and encouraged through the provision of conducive environment for such 

projects to prosper. The global move toward sustainable farming with minimal carbon imprint 

on the environment opens up a wide range of career opportunities for youth. Smart farming 

practices are influenced by technology, communication, horticulture, understanding of 

biodiversity- these are a few areas where the youth of South Africa can realise uncommon 

opportunities.  

 

Youth exposure to commercial farming by black people is in AgriEagle’s view a tangible way 

to dispel the broader perception among black youth that farming is back breaking work that 

is not financially rewarding, in appalling working conditions and only suitable for a select 

few. Their view is that exposure of the youth to commercial farming will inspire a lot more 

youth to explore agriculture as a viable, necessary, and financially appealing career option. 

The rise of Agripreneurs in the country is an encouraging indication of diverse opportunities 

within the sector. 

 

The challenges for black youth in the sector are complex. Even with tertiary education, the 

few black qualified agricultural graduates struggle to find jobs suitable for their qualification 

and those that aspire to start their own businesses have no land, resources, and experience 

to even commence. AgriEagle believe that the ability to see someone with a similar 

background doing it, is a strong motivator to succeed. The YBFE Hub will provide black youth 

a front row seat to experience a commercial farming operation by black people.  

 

1.3.2.3 National Development Plan 

The National Development Plan (NDP) has highlighted agriculture as a key area of potential 

growth. It outlines an integrated and inclusive rural economy with communities participating 

more fully in the country’s economic, social and political life. 

 

The plan acknowledges that land reform, rural development, skills development, job creation 

and agricultural production will play an important role in the attainment of this economy. It 

also recognises that the creation of wide-ranging opportunities in rural areas will require 

support strategies tailored to local conditions, and observes that improved coordination 

between national, provincial and municipal government spheres will be essential. 

 

As indicated in the NDP, the following outcomes are expected to flow from the successful 

pursuit of the strategic objectives of the agricultural Strategy for South Africa. AgriEagle has 

tabled these strategies against the objectives of the project. From Table 1.2, it is evident 

that this project’s ambitions are in line with the 2030 vision detailed in the NDP. 
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Table 1.2: NDP Strategy vs Project Relevance 

NDP Strategy   Project relevance  

Increased creation of wealth in agriculture 
and rural areas. 

 
Multi million Rand investment Project in 
rural Limpopo. 

Increased sustainable employment.   Potential to create over 900 jobs in the area.  

Increased incomes and increased foreign 
exchange earnings.  

 
Approx. 400 ha of high value crops- with 
ability to earn foreign earnings.  

Reduced poverty and inequalities in land 
and enterprise ownership.  

 
Project will promote black economic 
participation and reduce poverty in the area 
through job creation.  

Improved farming efficiency.   
Committed to deploying eco-friendly smart 
technologies to improve efficiencies.  

Improved national and household food 
security.  

 
Project expected to contribute to national 
food security.  

Stable and safe rural communities, reduced 
levels of crime and violence, and sustained 
rural development.  

 
Indirect social benefit to the community 
expected to flow.  

Improved investor confidence leading to 
increased domestic and foreign investment 
in agricultural activities and rural areas.  

 
Government’s commitment to grow an 
inclusive agricultural sector which 
encourages investment of this scale.  

Pride and dignity in agriculture as an 
occupation and sector.  

 
Project has potential to demonstrate black 
capability and success to change perceptions 
about the agricultural sector.  

 

1.3.3 Specific Project Objectives 

The key objectives of the project include the following: 

• Drive agricultural reform and transformation; 

• Create a significant high value multi crop farming business that is black owned and 

controlled; 

• Employ no less than 300 people on a permanent basis- focusing on women and youth 

mainly from the surrounding area; 

• Establish a unique entrepreneurial and knowledge hub to mentor up to 10 young black 

farmers with emphasis on women, farming both livestock and crop; 

• Contribute to the national export value for Blueberries, Macadamia, Avocados and 

Citrus; 

• Optimise on value chain opportunities; and 

• Use technology to farm efficiently and in an environmentally friendly manner. 

 

Figure 1.2 provides an illustrative diagram of the project’s key objectives.  
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Figure 1.2: Specific Project Objectives  
 

1.4 Summary of the Project and Authorisations Required 

AgriEagle has acquired 1 389ha of farmland near Vaalwater in the Limpopo Province. The 

farms have good water resources with suitable extraction points from the Mokolo River for 

the proposed irrigation requirements.  

 

The project encompasses the development of up to 500ha including 100ha of field crop under 

irrigation allocated as follows (Figure 1.3):  

• Macadamia 20%; 

• Blueberries 18%; 

• Citrus 21%; 

• Avocado 21%; and 

• Field crops 20%. 
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Figure 1.3: Proposed crop allocation  
 

In addition to the envisaged crop development, AgriEagle have ring-fenced approximately 

123ha to farm livestock with young black farmers, as part of their Young Black Farmers 

Entrepreneurs Hub initiative. 

 

The project requires sufficient water for irrigation of the crops. As a result, a water use 

license application is being applied for to authorise water uses triggered in terms of Section 

21 of the National Water Act, 1998 (Act No. 36 of 1998) (NWA). The following water uses have 

been included as part of this Water Use License Application (WULA) report: 

• Section 21(a) – Taking water from a water resource (abstraction of groundwater and 

surface water); 

• Section 21(c) - Impeding or diverting the flow of water in a watercourse (activities 

located within 500m of a wetland); and 

• Section 21(i) - Altering the bed, banks, course or characteristics of a watercourse 

(activities located within 500m of a wetland). 
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2 THE PROJECT AREA 

2.1 General  

AgriEagle has purchased 1 389ha of farmland near the town of Vaalwater in the Limpopo 

Province of South Africa. The properties are currently arranged as a 445ha irrigated farm 

with 19 pivots consisting of:  

• 1x52ha; 

• 2x40ha; 

• 6x33ha; 

• 2x16ha; 

• 5x12ha; 

• 2x8ha; and 

• 1x7ha. 

 

The property also has approximately 600ha of land currently used for game farming. 

AgriEagle’s ultimate goal is to convert this property into a multi-use commercial farm. The 

properties also have five (5) existing boreholes and four (4) irrigation dams. The Mokolo River 

passes through the property. There is sufficient existing infrastructure to support the water 

requirements necessary for the envisaged development. 

 

AgriEagle believes that there is strategic value in developing a high value crop farming 

operation of this scale that is black owned and controlled. Such a project will not only enable 

transforming the sector but provides the necessary diversity and cross utilisation of resources 

to achieve efficiencies that would otherwise not be possible if the operations were not in one 

location. They aim to leverage off the infrastructure and scale of operations to create 

upstream and downstream commercial opportunities. The establishment of a pack-house and 

butchery could be low hanging fruit for the project. 

 

Their research indicates that packing costs are one of the most significant inputs for farmers 

in getting their fruit ready for markets. There are large commercial citrus and blueberry 

farms in the vicinity of their project that do not have their own pack houses who would 

benefit from having a facility within close proximity. Their vision is to maximise the use of 

the land and create opportunities that create shareholder and social value for the surrounding 

communities. 

 

Additionally, the establishment of a butchery for the YBFE Hub would facilitate the provision 

of access to markets and provide the youth participants, an opportunity to experience end-

to-end control of their farming operations. 
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2.2 Location and Access  

2.2.1 Regional Setting and access  

The relevant farm portions are located near the town of Vaalwater in the Limpopo Province 

of South Africa. The farm portions are located directly west of Vaalwater on the R517 (Figure 

2.1). The project area can be accessed from this road using gravel roads.  

 

2.2.2 Magisterial District and Local Municipality  

The project area is located within the Modimolle Local Municipality which forms part of the 

Waterberg District Municipality. Refer to Figure 2.1 for a map showing the location of the 

facility within the municipal boundaries. 

 

 

 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 17 

 

Figure 2.1: Project Locality Map  
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2.3 Summary of the Project 

Refer to Section 1.4 for a summary of the project.  

 

2.4 Social Arrangements  

2.4.1 Administration 

AgriEagle’s belief is that farming operations should not only be shaped by financial returns 

but should help in the generation of both economic and social capital for the neighbouring 

community.  

 

Vaalwater is a relatively small town with the main economic activities in the district being 

Mining, Agriculture, Tourism and Electricity and Water.  

 

Research indicates that unemployment in this region is over 35% with youth unemployment 

over 42%. It is also reported that majority of households, mostly black, survive on income 

below the poverty line.  

 

As a black owned and controlled commercial farming operation with an empowerment 

program focussed on black youth, AgriEagle believe that they are being authentic about their 

own development and the development of their people. Projects such as the AgriEagle 

project complement government’s policies and objectives for promoting black economic 

participation and job creation, whilst strengthening rural development.  

 

To illustrate, AgriBEE is an off-shoot of the overarching Broad-Based Black Economic 

Empowerment (“BBBEE”) government policy across industries, however it places particular 

emphasis on growing the involvement of previously disadvantaged South Africans in the food 

production sector.  

 

According to the Department of Agriculture, Forestry and Fisheries (“DAFF”), the overall 

objective of AgriBEE is to facilitate empowerment in the agricultural sector through 

initiatives that include Black South Africans at all levels of agricultural activity by: 

• Promoting equitable access and participation of black people in the entire 

agricultural value chain; 

• De-racialising land and enterprise ownership, control, skilled occupations and 

management of existing and new agricultural enterprises; 

• Unlocking the full entrepreneurial skills and potential of black South Africans in the 

sector. 
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This project aims to be the benchmark of black empowerment by black people and for black 

people. The projects objectives and purpose are aligned to those of the DAFF. This is a long 

term project with potential to change the landscape of the sector and create opportunities 

for hundreds of black people and their families. Its success is expected to have positive 

outcomes for the community. 

 

2.4.2 Settlement 

Farm workers are the most vulnerable workers in the agricultural sector. The preservation of 

the dignity of their staff in how they are treated and housed is a priority in AgriEagle’s farming 

operation.  

 

They are committed to treating all their employees with dignity and respect. Their values of 

integrity, honesty, respect, team-work, resilience and honesty do not only define their 

culture as a team but shall be the blueprint of their engagement with their employees and 

shall be values which they expect their employees to also adopt and live by.  

 

Employees that will reside on the Property will be accommodated in decent accommodation 

with access to potable water, electricity, and good sanitation. 

 

Additionally, sanitation stations with water access will be available in various areas on the 

farm to afford all workers, especially the women, the privacy and dignity of using a decent 

toilet.  

 

The provision of these facilities will not only protect and honour the human dignity of the 

employees and promote good hygiene standards, it will also advance food safety practices 

for the operations. Access to good sanitation and potable water can reduce the risk of 

contamination of crops and potentially making it unsafe for human consumption. The 

facilities also improve efficiencies by reducing the likelihood of employee illnesses due to 

poor sanitation and hygiene practises.  

 

AgriEagle’s aspiration is not only to provide employment opportunities. It is important for 

them to affirm the value of their employees first as humans and secondly as valuable 

contributors and partners on this project. For many years, black farm workers have been 

exploited and subjected to inhumane working and living conditions. AgriEagle undertakes to 

do all possible to promote the wellbeing of their employees by affording them good working 

and living conditions. This project will not sacrifice the human rights of their employees for 

profits. 

 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 20 

2.4.3 Beneficiaries and Interested and Affected Parties  

In addition to the investors, the beneficiaries of the project will include:  

• The employees; 

• Black youth and women; 

• The community; and  

• Government. 

 

2.4.3.1 Employees 

AgriEagle believes that their employees are valuable assets. They believe that investing in 

the development of their staff will yield long term benefits for the staff and the project. 

They are committed to being the employer of choice in the area and one that makes a 

tangible difference in the lives of their employees. 

 

AgriEagle will ensure that no employee of theirs earns less than the statutory requirement. 

They will ensure that employees are remunerated appropriately for their contributions to the 

operations.  

 

Notwithstanding the inherent high staff turnover of farm workers which tends to discourage 

farmers from investing in their employees, AgriEagle believe that regular skills training is 

important to maintain effective productivity and is able to reduce staff turnover in the long 

term.  

 

Employees will be offered various but appropriate training, relevant to their role to ensure 

that they are equipped for those tasks. Employees that will be working with harmful 

substances will be provided appropriate training and protective precautions. 

 

2.4.3.2 Black Youth 

AgriEagle’s Youth Empowerment program will consist of youth in the project region and 

within the business. The following is proposed to be achieved with the program:  

• Provide a unique opportunity for young black farmers, in particular black women to 

have real farming experience where access to resources is not a barrier; 

• Develop deserving candidates to be business orientated in their farming activities;  

• Create equity owners of the designated farming operations; 

• Grow the business to employ more people, with opportunities throughout the value 

chain; 

• Develop farmers with skill and capability to create greater opportunities for 

themselves and their communities;  
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• Debunk the perception that black people cannot be more than unskilled labour in the 

agricultural sector; 

• Influence the conviction of these participants sufficient enough for them to influence 

others on the diverse possibilities within the agricultural sector; and 

• Demonstrate to the youth that agriculture can be a viable career option.  

 

2.4.3.3 Vaalwater Community  

The success of this project will have the following benefits for the community:  

• Create long-term employment opportunities (no less than 300 full time employees) 

at full production; 

• Create seasonal employment during harvesting season of up to 620 employees; 

• Resulting in over 900 employment opportunities; 

• Favour women who were previously marginalised by ensuring no pay disparities 

between men and women and affording them preference in their entrepreneurs 

program; and 

• Exercise fair labour practices and abiding by all applicable laws and regulations and 

ensuring that we uphold human rights and dignity of their workers in their conduct, 

operations and engagement with employees.  

 

To ensure AgriEagle’s commitment to youth and women employment, 50% of their work force 

will be youth (under 35 years of age) and 60% of those will be women. They believe that being 

deliberate about the proposed staff profile will give greater access to individuals that are 

generally marginalised in the sector. Figure 2.2 provides and illustration of the average 

workers required for various crops. Refer to Table 2.1 for a breakdown of the labour 

requirements per crop and the gender breakdown proposed to be implemented for this 

project.  
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Figure 2.2: Average Workers per crop  
 
Table 2.1: Labour and gender requirements  

 

 

 

2.4.3.4 Government 

The community’s benefits outlined above have the potential to translate into benefits for the 

government as well. Permanent employment can reduce the state’s Unemployment Insurance 

Fund (UIF) and/or government grant burden towards the unemployed and poor.  

 

The outcomes of a working community have other benefits such as reduction in teenage 

pregnancies, crime, improved personal dwellings, ability by families to feed and clothe 

themselves, reduction in gender based violence and drug and substance abuse. These in turn 

reduce pressure on government resources in the form of healthcare, policing, grants, social 

workers and other resources required to support communities plagued by these social ills.  

Blueberries Avocado Macadamia Citrus Peanuts Total 

Expected development in Ha 100 110 100 107 90 507

Permanent labour per ha 1,02 0,34 0,60 1,00 0,04

Permanent Employees 102 38 60 107 3 310

Seasonal labourers per ha 1,94 1,25 0,80 1,60 0,42

Seasonal labourers per ha 194 138 80 171 37,5 620

Employment factor per Ha 2,96 1,59 1,40 2,60 0,45

Total anticipated project employees 296 175 140 278 41 931

Gender Blueberries Avocado Macadamia Citrus Peanuts Total 

Males 40% 118 70 56 111 16 372

Females 60% 178 105 84 167 25 558

100% 296 175 140 278 41 931

Below 35 years (youth) 50% 148 88 70 139 20 465

Above 35 years 50% 148 88 70 139 20 465

Total 100% 296 175 140 278 41 931
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As per the Census 2011 results, Vaalwater is a community with a population of 3 964 persons 

and 87,4% being black Africans. All things being equal, employment opportunities of 300 

persons on a permanent basis and 620 seasonal workers could absorb more than 25% of the 

registered population.  

 

Given the size of the population, Vaalwater as part of the Modimolle Local Municipality is 

likely to receive a small equitable allocation of government funding and resources, resulting 

in limited social investment.  

 

Assuming that those employed would potentially support four (4) family members, this 

project could reach over 3 000 persons in the area.  

 

The COVID-19 pandemic is expected to result in even greater unemployment and government 

dependency to stop families from simply starving. The various relief funds set up by 

government are necessary to support destitute families during this period. However, 

notwithstanding their need, these measures are not affordable and cannot be sustained in 

the long term. 

 

The surge in unemployment, and a shrinking economy is likely to make economic recovery 

slower resulting in even more demand on UIF and government grants. All arms of government, 

including the DWS must look at innovative ways to restore and create commercial activity in 

the country and create an environment conducive for the private sector to create jobs 

sustainably. Increased incomes reduced grant dependency and increases the tax base.  

 

2.4.4 Land Ownership and Properties on which water activities will take place 

AgriEagle is the landowner of the several properties related to this project. The project area 

is located on the following properties: 

• Zandrivier 138 KR Portion 1; 

• Zandrivier 138 KR Portion 0; and 

• Vaalwater 137 KR Portion 0. 

 

Over 400ha’s of land is already established as an irrigation farm and over 600ha of the 

property is currently utilised for game farming. 

 

Refer to Figure 2.1 for a map illustrating the location and property boundaries. Table 2.2 

provides a summary of the details relating to each property. The title deeds for these 

properties are attached as Annexure A) 
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Table 2.2: Property Details  

Farm Name Portion Owner Size (Ha) 
Title Deed 
Number 

Zandrivier 138 KR 1 AgriEagle (Pty) Ltd 94.2580 T3449/2020 

Zandrivier 138 KR 0 AgriEagle (Pty) Ltd 1 061.6278 T3449/2020 

Vaalwater 137 KR 0 AgriEagle (Pty) Ltd 232.8035 T3449/2020 

 

2.4.5 Socio-economic 

The Modimolle Local Municipality consists mainly of agricultural land with several small 

concentrations of settlements over vast distances.  

 

Like many small rural towns in South Africa, Vaalwater is not particularly different. The town 

and greater Waterberg District Municipality struggles with high levels of unemployment and 

poverty, poor levels of education and challenges related to HIV/Aids. (MMLM IDP 2010).  

 

The agricultural sector is one of the biggest employers in Vaalwater, with tobacco farmlands 

leading the pack in absorbing both skilled and unskilled labour. These farmlands have been 

under severe pressure in the past few years due to the thriving illicit tobacco industry. This 

industry has put pressure on these farmers resulting in lower wages for labourers and in most 

cases loss of jobs. 

 

In communities where a majority of those working earn a minimum wage, collection of 

personal income taxes is low which in turn limits government’s ability to invest in those areas.  

The Socio-economic demographics of towns like Vaalwater can only be improved through 

development of and investment into those towns. Increased commercial activity has the 

potential to improve the living conditions through creation of employment and 

entrepreneurial opportunities.  

 

This Project is envisaged to employ over 900 persons. Most of these employees are expected 

to come from the neighbouring township of Vaalwater.  

 

The negative impacts of COVID-19 are expected to reach every corner of the globe and the 

country. Tourism which saw no commercial activity nationally for almost five (5) months, is 

a key employer in the area and will possibly shed many jobs in an attempt to preserve those 

businesses. Although somewhat sheltered so far, the agricultural sector which is also a 

dominant industry in the Waterberg area is not expected to be immune to the effects of 

COVID-19.  
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Government’s ability to support families through grants and UIF will be more pressured in the 

future due to the deployment of significant relief funding due to COVID-19.  

 

This project is therefore a real opportunity to create jobs and a wide range of economic and 

social spin-offs for the community. It should provide much needed relief on government 

funding needed to sustain a large part of this community and stimulate much needed 

economic activity in the area. 

 

2.5 Physiognomy 

2.5.1 Climate 

Climate in the study area is described as Bush (dry, semi-arid) in terms of the Köppen-Geiger 

climate classification system. This zone is characterised by hot, sometimes extremely hot, 

summers and warm to cool winters, with minimal precipitation (Kottek et al., 2006).  

 

Mean Annual Precipitation (MAP) and Mean Annual Evaporation (MAE) for the study area, 

obtained from WR2012, are 669mm and 1 9701mm, respectively. Since evaporation is 

significantly higher than rainfall, there will be a net loss of water from the region. The 

catchment falls within a summer rainfall area where peak rainfall occurs during December, 

January and February (Figure 2.3).  

 

 

Figure 2.3: Monthly distribution of rainfall and evaporation for the A42C Quaternary 
catchment 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

E90 15 38 46 74 43 34 10 0 0 0 0 0

E70 32 77 81 93 67 59 25 4 0 0 0 2

E50 39 102 99 116 93 70 38 10 0 0 0 10

E30 66 129 122 163 119 100 59 23 3 2 1 18

E10 88 179 210 186 211 173 90 44 26 24 22 41

Evaporation 197 183 183 182 152 144 113 96 79 89 120 163
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2.5.2 Water Resources and Water Availability  

GCS undertook a detailed water resource availability and demand assessment for the project 

area in September 2020. The investigation detailed the surface and groundwater resources 

related to the project. Refer to Annexure B for the detailed investigation undertaken.  

 

The study undertaken indicates that there is sufficient abstraction capability from the 

catchment area to meet the demand of the agricultural activities. From the aquifer testing 

it was evident that a total volume of 353 202m3/yr can be abstracted from three (3) boreholes 

(BH1, BH 2 and BH 4). There is also a moderate level of stress on the underlying aquifers and 

the abstraction thereof will be used cautiously and monitored in accordance with the terms 

of the WUL once granted.  

 

Through river flow analyses it was shown that there is 31 554 299m3/yr available for 

abstraction from the Mokolo River, after taking into consideration both downstream water 

users and required ecological releases. However, during dry periods or dry years, there may 

be shortages experienced to abstract directly from the Mokolo River and water supply would 

need to be sourced from an alternative source during this period. 

 

The dam yield analysis performed on the Dam 2 shows that the dam can provide a yield of 

71 648m3/yr with an assurance supply of 75%. The dam yield model accounted for evaporative 

losses from the dam surface, releases to satisfy the EWR, and assumed irrigation. The dam 

yield is adequate to be used as a source of water for irrigation purposes. 

 

2.5.2.1 Surface Water Resources 

A detailed surface water assessment was undertaken as part of the study undertaken by GCS 

in September 2020. The information contained in this section of the report is taken from the 

specialist study which is attached as Annexure B. 

 

2.5.2.1.1 Receiving Environment 

The project area is located within the A42C and A42E quaternary catchment which falls within 

the Limpopo Water Management Area (WMA) (Figure 2.5). The catchment drains a total area 

of 701.08km2. The drainage network in the catchment is made up of two major rivers, the 

Mokolo River and the Klein-Sand River, as well as their tributaries. The catchment falls up 

stream of the major Mokolo dam which is situated within the A42F quaternary catchment. 
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Naturalised runoff simulations for the A42C catchment were obtained from the WR2012 

database (Bailey & Pitman, 2015). The Mean Annual Runoff (MAR) was estimated to be 8 650 

111m3/yr, equating to 12mm/yr runoff, which represents approximately 1.76 % of the MAP.  

 

These simulations are based on climate records from 1920 to 2009. The monthly distribution 

of natural runoff is shown in Figure 2.4. WR2012 simulations indicate a very low base flow in 

the Mokolo River during dry periods, while higher flows are determined mainly by flood 

events. 

 

 

Figure 2.4: Monthly distribution of runoff in the A42C Quaternary Catchment  
 

The 2019 DWS Water use Authorisation & Registration Management System (WARMS) database 

database was analysed, and all of the National Water Act (Act No. 36 of 1998) Section 21(a) 

water uses within the A42C and A42E catchments were plotted in Figure 2.6. These two 

catchments were analysed as the Vaalwater property is situated on the border of the two 

catchments.  The main water use within both catchments is for agricultural irrigation, and in 

total there is registered abstractions of water totalling 15 658 328m3/yr in the A42C 

quaternary catchment. Total registered uses in quaternary catchment A42E were found to be 

19 313 581m3/yr including industry and agricultural uses. 
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E90 10 000 10 000 30 000 50 000 29 000 20 000 19 000 10 000 10 000 10 000 10 000 10 000

E70 20 000 40 000 127 000 160 000 70 000 50 000 40 000 27 000 20 000 20 000 20 000 20 000

E50 40 000 85 000 295 000 460 000 245 000 120 000 75 000 40 000 30 000 30 000 30 000 20 000

E30 60 000 333 000 743 000 1 279 000 956 000 629 000 180 000 80 000 60 000 50 000 50 000 43 000

E10 230 000 1 383 000 1 996 000 2 892 000 3 745 000 3 532 000 685 000 212 000 131 000 121 000 111 000 91 000
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Figure 2.5: Project Catchment Areas  
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Figure 2.6: WARMS Abstraction points (A42C and A42E Quaternary Catchments)  
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2.5.2.1.2 Assessment Methodology 

Mokolo River flow at the Vaalwater property 

Records obtained from DWS gauging station A4H002 in the Mokolo River were analysed to 

determine the volume of available water at the Vaalwater Property. The EWR was also 

derived to determine whether there is enough water available to meet irrigation demands of 

the Vaalwater Property.  

 

The calculation of the EWR was conducted in accordance with the stipulations from the 

National Water Act (Act No. 36 of 1998). Catchment features were used together with the 

physical characteristics of the dam sub-catchment to determine the Ecological Reserve 

Category. 

 

Dam abstraction potential 

The WARMS database was analysed for quaternary catchment V13D to determine the total 

legal water use within the catchment, as well as the water use upstream of the existing and 

proposed dams sub-catchments. 

 

An Excel spreadsheet-based Yield Model was used to determine the yield of the proposed and 

existing Clinton Frey Water Storage Dams. The yield model accounts for a wide range of water 

users (inflows, outflows, changes in storages, and loses) within a catchment at a monthly 

time step. The time series of the naturalised flow data were obtained from the WR2012 study 

(Bailey & Pitman, 2015).  

 

2.5.2.1.3 Assessment Findings  

Mokolo River flow at the Vaalwater property 

To determine the volume of water available for the demand of the Vaalwater property, 

streamflow data from the Mokolo River was analysed. Streamflow gauging station A4H002, 

slightly downstream of Mokolo Dam was taken to represent runoff patterns for the catchment 

area of Vaalwater Property. The entire flow record for A4H010 gauging station can be seen 

in Figure 2.7. The annual and cumulative streamflow can be seen in Figure 2.8, showing that 

there are cycles of both high and low streamflow in the Mokolo River. 

 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 31 

 

Figure 2.7: Time series of flow in the Mokolo Rover  
 

 

Figure 2.8: Annual and cumulative streamflow in the Mokolo River  
 

The sub-catchment of the Vaalwater Property has a mainly agricultural land use and is in a 

quaternary catchment that is classified as Category D (Bailey & Pitman, 2015). It can be seen 

through Google Earth imagery that the catchment is largely modified, as evident by the 
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agricultural land use. Based on a category D classification, the reserve requirements for the 

quaternary catchment A42C is approximately 13% (1 124 514Mm3/month) of the total natural 

runoff of the entire catchment (Hughes & Hannart, 2003). 

 

For the low Ecological Water Requirements (EWR) flows, it is estimated that releases to make 

up EWR can be estimated as the 10th percentile of streamflow in the Mokolo River 

(3 543 437m3/yr). Releasing the 10-percentile flow as EWR does, however, equate to higher 

EWR releases from the sub-catchment than the required EWR releases for the quaternary 

catchment. The seasonal distribution of streamflow and ecological releases can be seen in 

Figure 2.9. 

 

From the WARMS analyses, it was found that downstream abstractions of the flow gauging 

station A4H002 in the Mokolo River totalled 5 669 348m3/yr (Figure 2.6). It was found that 

after taking into consideration the EWR (3 543 437m3/yr) and downstream water users 

(5 669 348m3/yr), that there would be 31 554 299m3/yr available for abstraction (Figure 2.9), 

the EWR and downstream use was used as input into the hydrological model. However, during 

dry periods there may be limitations to abstract directly from the Mokolo River and water 

supply needs to be sourced from an alternative source during this period. This could be 

achieved by pumping water from the Mokolo River into the dams during surplus flow. These 

dams would be filled during rainy season to allow for availability of water during dry periods 

and can then be used for irrigation. Given climate change and more frequent droughts in the 

region, dams are integral for sustained irrigation farming. The lack of storage water during 

the dry season could lead to substantial loss of crops. Google imagery indicates that the dams 

were in existence pre- 1996. Given that the properties have been used as irrigation farms for 

over 50 years, it can be inferred that dams were established to augment water availability 

during dry periods. The project requires security of water throughout the year.  
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Figure 2.9: Monthly distribution of flow in the Mokolo River  
 

Dam abstraction potential 

A sub-catchments was delineated (Figure 2.11), for the existing water storage dam, using a 

30m Shuttle Radar Topography Mission (SRTM) Digital Elevation Model (Farr & Kobrick, 2000). 

The existing dam was assumed to have a full supply capacity of 200 000m3 based on the 

estimations derived from satellite imagery. The sub-catchment that drains to the dam is 

35km2 in area, and it is reliant on runoff from a tributary of the Mokolo River. The MAR for 

the dam sub-catchment is 435 701m3/year and is represented by monthly distributions in 

Figure 2.10. 
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Figure 2.10: Monthly Distribution of runoff within the dam sub-catchment  
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Figure 2.11: Delineated Dam Sub Catchment  
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The yield of the proposed dam was simulated to determine the volume of water that can be 

abstracted sustainably. The main features of the proposed dam are summarised in Table 2.3. 

these features are estimations based on satellite imagery. This data was used as input to 

derive the relationship between changes in water depth, dam surface area and storage 

volume (Figure 2.12).  

 

Table 2.3: Summary of the main features of Dam 2  

Dam Feature Dam dimensions 

Depth @ full supply level 8 m 

Storage Capacity 200 000 m3 

Spillway width 325 m 

Fetch  270 m 

 

 

Figure 2.12: Storage Area curve of the dam from which abstraction occurs 
 

The yield of the existing water storage dam was simulated at 71 648m3/yr with an assurance 

supply of 75%. The dam yield model accounted for evaporative losses from the dam surface, 

releases to satisfy the EWR, and assumed irrigation. Dam storage capacity simulations for the 

period 1920 to 2009 are shown in Figure 2.13. The overflow from the dam exceeds 

300 000m3/yr, and therefore, EWR will only need to be released during dry months, between 

April and September,  
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Figure 2.13: Dam Storage Simulations 
 

2.5.2.2 Groundwater Resources 

2.5.2.2.1 Receiving Environment 

According to the 1:250 000 scale Geological map series (2428 Nylstroom) by the Council for 

Geoscience, the site is underlain by fine grained feldspathic and partly micaceous sandstone, 

arkose, siltstone and shale from the Vaalwater Formation of the Kransberg Subgroup. These 

are found in the Waterberg group of Mogolian era sedimentary rocks in the northern parts of 

the farm. The southern section of the farm is underlain by coarse grained white sandstone 

from the Claremont Formation of the Kransberg Subgroup of the Waterberg Group of 

sedimentary rocks (Figure 2.14). The geological map for the project area is illustrated in 

Figure 2.15. 

 

The aquifer vulnerability and classification maps of South Africa were studied, and all farm 

portions identified in the study, are classified as minor aquifers (DWS, 2012). The aquifer 

vulnerability map shows that the aquifers underlying the study area is classified as least 

vulnerable aquifers (DWS, 2013). The 1:500 000 Hydrogeological map series Polokwane 2326 

(Moseki, Meyer, Chetty, & Jonck, 2003) indicates that the site is underlain by fractured 

aquifers with expected yields between 0.5 and 2 l/s. 
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Figure 2.14: Waterberg Group Succession (Council for Geoscience, 19780  
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Figure 2.15: Geological Map 
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2.5.2.2.2 Assessment Methodology 

Aquifer Hydraulic Testing 

Aquifer hydraulic testing (24-hour constant-rate test and recovery monitoring) was 

undertaken on four (4) existing boreholes to allow the estimation of in-situ aquifer hydraulic 

parameters and interpretation of hydrogeological characteristics (e.g. hydraulic 

conductivity) and safe yield for abstraction.  

 

During the constant discharge test (CDT), groundwater level monitoring was conducted in the 

test boreholes. Following the cessation of the constant-rate test, water level recovery 

measurements were undertaken (as a minimum until 95 % of pre-test conditions). A number 

of analytical solutions, including Barker (1988), Cooper et al (1946), Theis (1935), etc. for 

unconfined or confined aquifer systems which will be applied to determine the aquifer 

parameters (hydraulic conductivity and storativity) using AQTESOLV Pro software.  

 

Note of Importance: Prior to each CDT, a short calibration test was performed to determine 

the borehole-specific optimal pumping rate required for the constant-rate test. 

 

Hydrocensus 

A hydrocensus was conducted in and around the site boundaries, to:  

• Obtain up to date hydrogeological and hydrological data, i.e. groundwater levels;  

• Obtain groundwater samples to establish the background groundwater quality; and  

• Identify groundwater and/or surface water stakeholders and quantify the groundwater 

and / or surface water use in the project area.  

 

During the hydrocensus field program, the following information was collected for the 

groundwater monitoring points, but not limited to:  

• Borehole locality (coordinates using a hand-held global positioning system – GPS);  

• Borehole status (incl. equipped) and construction details;  

• Static water level (using a depth to water level meter);  

• Olfactory and visual conditions of the water; and  

• Primary groundwater use (incl. abstraction rates).  

• Surface water locality (coordinates using a hand-held global positioning system – 

GPS);  

• Flow conditions (e.g. stagnant, flowing, etc.); and 

• Olfactory and visual conditions of the water; and  

• Primary surface water use.  
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Groundwater Sampling 

The sampling procedure was undertaken in accordance to the following publications:  

• ISO 5667-1: 2006 Part 1: Guidance on the design of sampling programs and sampling 

techniques; 

• ISO 5667-3: 2003 Part 3: Guidance on preservation and handling of samples; 

• ISO 5667-6: 2005 Part 6: Guidance on sampling of rivers and streams; 

• ISO 5667-11: 2009 Part 11: Guidance on sampling of groundwater; and 

• DWAF Best Practice Guidelines Series G3: General Guidelines for Water Monitoring 

Systems.  

 

In field analysis for each sampling locality, involving the following information was recorded 

on field data sheets:  

• Date and time of sampling;  

• Coordinates of each surface water point and borehole (done on project initiation and 

thereafter on request);  

• General status of the borehole (locked, vandalised, etc.), stream or dam (stream 

stagnant or dam overflowing, etc.);  

• Static water level for boreholes, using a dip meter;  

• In-situ measurements for each sampling point, namely pH, electrical conductivity, 

total dissolved solids and temperature; and  

• General characteristics of the water samples such as colour, turbidity (murky/clear) 

and smell, as well as visual observations of the sample site.  

 

Rapid Groundwater Reserve Determination 

A rapid groundwater reserve determination was completed to assess the status of the 

groundwater resource unit and to determine the scale of abstraction that can safely be 

abstracted in relation to the groundwater recharge. The rapid groundwater reserve 

determination considers the following parameters: 

• Area of catchment delineation; 

• Effective recharge from rainfall and specific geology conditions; 

• Basic human needs; 

• Groundwater contribution to surface water (baseflow); 

• Existing abstraction; and 

• Surplus if any available for abstraction. 

 

The rapid groundwater reserve determination determines how much groundwater is available 

for abstraction, excluding the current non-registered users as this will have to be determined 

at a later stage, if required. 
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2.5.2.2.3 Assessment Findings  

Aquifer Hydraulic Testing 

Aquifer Testing commenced between 17th March 2020 and 24th June 2020. The aquifer test 

results are displayed in Table 2.4 and Figure 2.16 to Figure 2.19. 

 

Table 2.4: Aquifer Test results 

  BH1 BH2 BH3 BH4 

Coordinates 
(Lat/Long) 
WGS 84 

-24.31067 
28.0673 

-24.30021 
28.07523 

-24.30086 
28.05527 

-24.306277 
28.111535 

Date Tested 23/03/2020 17/03/2020 24/03/2020 03/06/2020 

SWL (mbgl) 23.1 20.1 3.01 46.25 

Depth (mbgl) >100m Unknown >100m >100m 

Pump Depth 
(mbgl) 

65mbgl Unknown 70mbgl 85mbgl 

Pump Yield 
(L/s) 

1.2 l/s 6.3 l/s 1.7 l/s 3.9 l/s 

Sustainable 
Yield (l/s) 

1 l/s 6.3 l/s Not Sustainable 4 l/s 

Total 
Groundwater 
Available 
(m3/yr) 

31 536 198 676.8 Not Sustainable 122 989.2 

Total (m3/yr) 353 202 

 

1. Constant Discharge Test of BH 1 

Borehole BH 1 was tested on the 23rd of March 2020. The CDT took place for a period of 24 

hours and the borehole was pumped at a rate of 1.2l/s. The Static water level was at 23.1mbgl 

and after pumping the borehole for 24 hours the water level recovered to static level in 53 

minutes (100% recovery) (Figure 2.16). 
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Figure 2.16: CDT results for BH1 
 

2. Constant Discharge Test of BH 2 

Borehole BH 2 was tested on the 17th March 2020, with the existing equipment installed in 

the borehole, by lifting up the baseplate in order to get a down hole electronic water level 

logger in the borehole as well as a dip meter to measure the water level. The borehole was 

tested for 24 hours at a rate of 6.3l/s and showed a recovery to static water level within 57 

minutes (Figure 2.17).  
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Figure 2.17: CDT results for BH2 
 

3. Constant Discharge Test of BH 3 

Borehole BH 3 was tested on the 24th of March 2020 and could only be tested for 23 minutes 

as the borehole is dirty and the test pump clogged up. The borehole also shows an insufficient 

recovery rate and can thus be deemed as low yielding.  

 

The borehole testing was undertaken for a full 70 minutes to see if there would be further 

recovery, however the maximum recovery was reached at 23 minutes (Figure 2.18). The 20% 

recovery obtained means that the borehole is very low yielding and will not have a sustainable 

yield for abstraction. 
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Figure 2.18: CDT results for BH3 
 

4. Constant Discharge Test of BH 4  

Borehole BH 4 was tested on the 3rd of June 2020. The CDT took place for a period of 24 hours 

and the borehole was pumped at a rate of 3.9l/s. The Static water level was at 46.21mbgl 

and after pumping the borehole for 24 hours the water level recovered to 90% of the static 

level in 55 minutes (Figure 2.19). 

 

 

Figure 2.19: CDT results for BH4 
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Hydrocensus 

A hydrocensus was conducted around the site during March and June 2020 and groundwater 

users were identified in the area. The regional water level varies between 3.01 and 47.4 mbgl 

and follows the natural topography of the area. The results of the hydrocensus are presented 

in Table 2.5. The boreholes identified in the hydrocensus can be seen in Figure 2.20. 

 

Table 2.5: Hydrocensus  

BH ID 
Co-ordinates (WGS 84. Geographic)  

SWL Collar height 

Use Comments 
(mbch)  (m)  

S E 

BH 1 -24.31067 28.0673 23.1 0.8 Not in use Open 

BH 2 -24.30021 28.07523 20.1 - 

Used as 
part of 
irrigation 
scheme in 
conjunction 
with 
surface 
water 
supply 

Equipped 

BH 3 -24.30086 28.05527 3.01 0.3 Not in use Open 

BH 4 -24.306277 28.111535 47.4 0.4 Not in use Closed 

BH 5 -24.303684 28.082469 6.2 0.15 Not in use 

Closed with 
a cap, 
Information 
welded on 
state a 
yield of 2 
l/s and a 
depth of 
150m, but 
dip meter 
could only 
reach 
38mbgl 

BH 6 -24.298747 28.087525 37 - Domestic 

Closed in a 
wooden 
box, 
equipped, 
Water 
Level Not 
static 
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According to the WARMS database, five (5) registered boreholes are found in the delineated 

sub catchment. Abstraction of 465 775 m³/yr is currently registered. Refer to Figure 2.21 and 

Table 2.6. 

 

Table 2.6: Registered Abstraction in the Sub Catchment  

Registration Number Latitude Longitude Registered Volume m3/yr 

27003171 -24.28 28.08389 71 995 

27087376 -24.29722 28.08889 281 500 

27083520 -24.319444 28.111111 15 000 

27079713 -24.3221 28.09004 48 640 

27079722 -24.32419 28.08847 48 640 

  Total: 465 775 
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Figure 2.20: Hydrocensus Boreholes  
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Rapid Groundwater Reserve Determination 

1. Quaternary Catchment 

Data from relevant hydrogeological databases including, the Groundwater Resource Directed 

Measures (GRDM) was obtained from the Department of Water and Sanitation. The sites falls 

within quaternary catchments: A42C and A42E as indicated in Table 2.7. 

 

Table 2.7: Quaternary Catchment Information  
Quaternary 

Catchment 
Total Area (km²) 

Recharge 

(mm/yr) 
Rainfall mm/yr 

Groundwater 

level (mbgl) 

A42C 698.30 33.55 699 19.8 

A42E 1007.2 22.37 605 20.4 

 

2. Sub-catchment Delineation 

In order to delineate a sub-catchment for the site within the quaternary catchment ArcGIS is 

used (which provides a method to describe the physical characteristics of a surface). Using a 

digital elevation model as input, it is possible to delineate a drainage system and then 

quantify the characteristics of that system. The tools in the extension let you determine, for 

any location in a grid, the upslope area contributing to that point and the down slope path 

water would follow. This data is important during the numerical model boundary selection 

and impact assessment. The delineated sub-catchments are presented in Figure 2.21. 

 

The following was investigated within the sub catchment area as part of the investigation: 

• Registered abstraction; 

• On site groundwater use; 

• Groundwater balance; 

• Water Quantity; and 

• Groundwater availability.  

 

A. Registered abstraction 

A registered abstraction of 465 775 m3/yr falls within the sub catchment and can be seen in 

Table 2.6. 

 

B. On site Groundwater Use 

At the time of the fieldwork, only two boreholes were in use. The combined use is estimated 

to be 218m3/day when the boreholes are in use. Although not all boreholes are currently in 

use, for water balance purposes, usage of the other boreholes on site at their sustainable 

rates were also taken into account and is estimated to be 363.6 m3/day. 
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C. Groundwater Balance  

Refer to Table 2.8 for the groundwater balance for quaternary catchment A42C and Error! 

Reference source not found. for the groundwater balance for A42E. 

 

Table 2.8: Groundwater balance for quaternary catchment A42C  

 

 

 

 

 

 

 

General Information  

Quaternary Catchment A42C 

Sub-Catchment 

Size 
35.92 km2           

35 919 000 m2           

Groundwater Recharge  33.55 mm/yr           

  0.033552 m/yr           

  = 33.6 mm/yr x 35 919 000 m2     

  = 1 205 154 m3/yr         

  = 3 302 m3/day         

Basic Human Need GRDM 2.22 m3/day 

Abstraction Volumes  

Hydrocensus Boreholes           1 299  m3/day 

On site Usage               363.6  m3/day 

Current Usage from GRDM 15068.16 m3/day 

Groundwater 
Contribution to 
Baseflow 

33.45 m3/yr 

0.09 m3/day 

Total Use  2440 m3/day 

Surplus Amount  862 m3/day 

Scale of Abstraction  

                  73.89  of recharge (Class B Medium Scale abstraction >60% of 
Recharge) 
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Table 2.9: Groundwater balance for quaternary catchment A42E 

 

 

D. Water Quantity 

The recent status of a groundwater resource unit can be assessed in terms of sustainable use, 

observed ecological impacts or water stress. Since no information about ecological impacts 

of groundwater abstraction is available, the concept of water stress was applied for the 

classification process.  

 

The concept of stressed water resources is addressed by the National Water Act but is not 

defined. Part 8 of the Act gives some guidance by providing the following qualitative 

examples of ‘water stress’:  

• Where demands for water are approaching or exceed the available supply;  

• Where water quality problems are imminent or already exist; or  

• Where water resource quality is under threat.  

 

To provide a quantitative means of defining stress, a groundwater stress index was developed 

by dividing the volume of groundwater abstracted from a groundwater unit by the estimated 

recharge to that unit (Parsons & Wentzel, 2007) (Table 2.10).  

 

General Information  

Quaternary Catchment A42E 

Sub-Catchment 

Size 
16.09 km2 

16 090 000 m2 

Groundwater Recharge  

22.39 mm/yr 

0.022385 m/yr 

            360 175 m3/yr 

= 0.022 mm/yr x 16 090 000 m2     

= 989.49 m3/day         

Basic Human Need GRDM 0.50 m3/day 

Abstraction Volumes  

Hydrocensus Boreholes 197.24 m3/day 

On site Usage 0 m3/day 

Current Usage from GRDM 354.31 m3/day 

Groundwater Contribution to 
Baseflow 

27.45 m3/yr 

0.08 m3/day 

Total Use  552 m3/day 

Surplus Amount  434.66 m3/day 

Scale of Abstraction  

  56% of recharge (Class A abstraction <60% of 
Recharge ) 
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Table 2.10: Stress Index for A42C  

Present Status Category Description Stress Index 

A Unstressed or low level of 
stress 

<0.05 

B 0.05-0.2 

C 
Moderate levels of stress 

0.2 – 0.5 

D 0.5 – 0.75 

E Highly Stressed 0.75 – 0.95 

F Critically stressed >0.95 

 

The aquifers in Quaternary catchments A42C and A42E are therefore under moderate levels 

of stress. 

 

E. Groundwater Availability  

From the aquifer testing it was evident that a total volume of 353 202m3/yr can be abstracted 

from three (3) boreholes (BH1, BH2 and BH4). There is also a moderate level of stress on the 

underlying aquifers and the abstraction thereof should be used cautiously and regularly 

monitored. 

 

Stress Index for A42C = Groundwater Abstraction / (Recharge- Baseflow) 

= 2440 / (3302 – 0.09) 

= 0.74 

Stress Index for A42C = Groundwater Abstraction / (Recharge- Baseflow) 

= 552.12 / (986.78 – 0.08) 

= 0.56 
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Figure 2.21: Delineated sub-catchment for the groundwater investigation  
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2.5.2.3 Water Availability  

From the findings of the surface water and groundwater assessment, the overall water 

availability for the project was determined.  

 

From the aquifer testing it was evident that a total volume of 353 202m3/yr can be abstracted 

from three boreholes (BH1, BH 2 and BH 4). There is also a moderate level of stress on the 

underlying aquifers and the abstraction thereof should be used cautiously and monitored in 

accordance with the terms of the WUL once granted.  

 

Through river flow analyses it was shown that there is 31 554 299m3/yr available for 

abstraction from the Mokolo River, after taking into consideration both downstream water 

users and required ecological releases. However, during dry periods or dry years, there may 

be shortages experienced to abstract directly from the Mokolo River and water supply needs 

to be sourced from an alternative source during this period. 

 

The dam yield analysis performed on the existing Dam 2 shows that the dam can provide a 

yield of 71 648m3/yr with an assurance supply of 75%. The dam yield model accounted for 

evaporative losses from the dam surface, releases to satisfy the EWR, and assumed irrigation. 

The overall water availability is summarised in Table 2.11. 

 

Table 2.11: Summary of overall mean water availability for the Vaalwater Property 

Water Source Mean Availability/Yield(m3/yr) 

Boreholes 353 202 

Mokolo River 31 554 299 

Abstraction from Dam 2 71 648 

Total  31 907 501 

 

Although this is the volume of water available for abstraction at the Vaalwater property, 

based on the supplied water use registration certificates, only 665 732 m3/yr has been 

determined as a lawful abstraction from the Mokolo River. However, the total required 

volume of 6 628 009m3/yr for the project would represent less than 21% of the water 

available for extraction. 

 

The lawfulness of the remaining water use registration certificates amounting to 1 944 

826m3/yr is still to be determined by the DWS and this application therefore only relates to 

new water additional abstraction volumes required amounting to 4 017 451m3/yr. 
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It should be noted that the borehole registration received stated that BH2 has a registered 

abstraction of 281 500m3/yr. Since the undertaking of the groundwater study, the test results 

showed that only 198 676m3/yr can be sustainable abstracted. The applicant commits to limit 

its abstraction from this borehole to 198 676m3/yr to limit pressure on the aquifer. A 

schematic of the water availability on the Vaalwater property can be seen in Figure 2.22. 
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Figure 2.22: Schematic of available water for the Vaalwater Property  
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2.5.3 Land and Soils  

The Biodiversity Company (“TBC”) compiled a detailed Land Capability / Agricultural 

Assessment for the project in October 2020. The detailed specialist report is attached as 

Annexure C.  

 

The agricultural assessment was conducted using the Provincial and National Departments of 

Agriculture recommendations as well as the protocols stated by DWS (2017) for agricultural 

technical assessments. The assessment was broken into two phases.  

 

Phase 1 include a desktop assessment to determine the following:  

• Historic climatic conditions;  

• The terrain features using 5 m contours;  

• The base soils information from the land type database (Land Type Survey Staff, 1972 

- 2006); and  

• The geology for the proposed project site.  

 

Phase 2 of the assessment was to conduct a soil survey to determine the actual agricultural 

potential. During this phase, the current land use was also surveyed. 

 

2.5.3.1 Vegetation Type  

The project area falls within the Central Sandy Bushveld (SVcb 12) vegetation type which is 

distributed throughout the Limpopo, Gauteng, Mpumalanga and North-West provinces. This 

vegetation type is characterised by an undulating terrain which occurs mainly south of the 

Springbokvlakte ranging from Pilanesberg in the west to Groblersdal and Hammanskraal in 

the East. The distribution of this vegetation type also extends into lower altitude areas within 

the Waterberg vicinity which includes the upper Moloko River Valley and the lowlands from 

Mabula south towards the Hoekberge. The altitude best suited for this vegetation type is 

between 850 meters above sea level (masl) and 1 450 masl(Mucina & Rutherford, 2006).  

 

Landscape features for this vegetation type include sandy plains, catenas and low undulating 

areas between mountains which supports tall Terminalia sericea and Burkea africana 

woodlands on deep sandy soils. Broad leaf combretum woodlands are dominant on shallow 

soils. The flats within this vegetation type is characterised by species of Ziziphus, Euclea and 

Vachelia with A. tortilis dominating the valleys (Mucina & Rutherford, 2006).  

 

The conservation status of this vegetation type is vulnerable with less than 3% thereof being 

conserved. Conservation areas include the Skuinsdraai Nature Reserve, Doorndraai Dam and 
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private reserves surrounding the Nylsvlei freshwater wetlands. Approximately 24% of this area 

is already transformed by cultivation and urban build-up (Mucina & Rutherford, 2006). 

 

2.5.3.2 Terrain 

The slope percentage of the project area has been calculated and is illustrated in Figure 

2.23. Most of the project area is characterised by a slope percentage between 0 and 5%, with 

some smaller patches within the project area characterised by a slope percentage up to 17%. 

This illustration indicates a gentle slope with a few smaller ridges characterised by a steeper 

slope. The elevation of the project area (Figure 2.24) indicates an elevation of 1 137 – 1 

140masl. 
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Figure 2.23: Slope Percentage map for the project area 
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Figure 2.24: Elevation for project area (masl)  
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2.5.3.3 Soils and Land Potential 

2.5.3.3.1 Soil Profiles and Diagnostic Horizons 

Soil profiles were studied up to a depth of 1.5m to identify specific diagnostic horizons which 

are vital in the soil classification process as well as determining the agricultural potential 

and land capability. The following diagnostic horizons were identified during the site 

assessment:  

• Orthic topsoil;  

• Lithocutanic horizon;  

• Hard Rock horizon;  

• Albic horizon;  

• Yellow-Brown Apedal horizon;  

• Gleyic horizon;  

• Soft Plinthic horizon; and  

• Hard Plinthic horizon.  

 

Orthic Topsoil  

Orthic topsoils are mineral horizons that have been exposed to biological activities and 

varying intensities of mineral weathering. The climatic conditions and parent material ensure 

a wide range of properties differing from one Orthic A topsoil to another (i.e. colouration, 

structure etc) (Soil Classification Working Group, 2018).  

 

Lithocutanic Horizon  

For the Lithocutanic horizon, in situ weathering of rock underneath a topsoil results in a well-

mixed soil-rock layer. The colour, structure and consistency of this material must be directly 

related to the parent material of the weathered rock. The Lithocutanic horizon is usually 

followed by a massive rock layer at shallow depths. Hard rock, permeable rock and 

horizontally layered shale usually is not associated with the weathering processes involved 

with the formation of this diagnostic horizon. 

 

Hard Rock Horizon  

The hard rock layer disallows infiltration of water or root systems and occur in shallow 

profiles. Horizontally layered, hard sediments without evidence of vertical seems fall under 

this category. 

 

Albic Horizon  

Albic horizons are often characterised by uniform white-greyish colours from the residual clay 

and quartz particles making up the matrix of the horizon. The main characteristic of this 

diagnostic horizon is a bleached colouration, which is a resultant product of distinct redox 
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and ferrolysis pedological processes combined with eluvial processes. According to the Soil 

Classification Working Group (2018), Albic horizons often receive lateral sub-surface flows 

from hillslope processes.  

 

Yellow-Brown Apedal Horizon  

The Yellow-Brown Apedal horizon is similar to that of the Red Apedal horizon in all aspects 

except for the colour and the iron-oxide processes involved with the colouration thereof. This 

diagnostic soil horizon rarely occurs in parent rock high in iron-oxides and will rather be 

associated with Quartzite, Sandstone, Shale and Granites.  

 

Gleyic Horizon  

Gley horizons that are well developed and have homogenous dark to light grey colours with 

smooth transitions. Stagnant and reduced water over long periods is the main factor 

responsible for the formation of a Gley horizon and could be characterised by green or blue 

tinges due to the presence of a mineral called Fougerite which includes sulphate and 

carbonate complexes. Even though grey colours are dominant, yellow and/or red striations 

can be noticed throughout a Gley horizon. The structure of a Gley horizon mostly is 

characterised as strong pedal, with low hydraulic conductivities and a clay texture, although 

sandy Gley horizons are known to occur. The Gley soil form commonly occurs at the toe of 

hillslopes (or benches) where lateral water inputs (sub-surface) are dominant and the 

underlaying geology is characterised by a low hydraulic conductivity. The Gley horizon usually 

is second in diagnostic sequence in shallow profiles yet is known to be lower down in sequence 

and at greater depths (Soil Classification Working Group, 2018).  

 

Soft Plinthic Horizon  

The accumulations of iron (and in some cases manganese) as hydroxides and oxides with the 

presence of high chroma striations and concretions with black matrixes are associated with 

the Soft Plinthic horizon. This diagnostic horizon forms due to fluctuating levels of saturation. 

The iron and manganese concentration result in soft marks within the soil matrix which 

transform in concretions with high consistencies (Soil Classification Working Group, 1991).  

 

If this process continues for long enough periods, a massive continues impermeable layer of 

hard plinthite forms. A Soft Plinthic horizon and a Hard Plinthic horizon can be distinguished 

from one another by means of a simple spade test. A Soft Plinthic horizon can be penetrated 

by means of a spade in wet conditions whereas a Hard Plinthic horizon cannot (Soil 

Classification Working Group, 1991).  
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According to Soil Classification Working Group (2018), this horizon commonly occurs as a 

result of hillslope hydrology in flat, sandy landscapes. This horizon is known to have an apedal 

structure together with the pressence of concresions. 

 

Hard Plinthic Horizon  

Hard Plinthic horizons are characterised by a continuous sheet of manganese and iron oxides. 

According to the Soil Classification Working Group (2018), this diagnostic horizon can be 

characterised by high or low conductivity, depending on the thickness of the sheet, the 

porosity and other physical parameters. These horizons are commonly found in hillslopes 

where steeper slopes transverse into gentle slopes, and lateral flow exit the soil profile above 

an impermeable layer. For the Hard Plinthic horizon identified on-site, a high Saturated 

Hydraulic Conductivity (Ks) was calculated, which therefore reflects a thinner Hard Plinthic 

horizon with high porosity.  

 

2.5.3.3.2 Description of Soil Forms and Soil Families  

During the site assessment various soil forms were identified. These soil forms have been 

delineated and are illustrated in Figure 2.25 and Figure 2.26 and is described in Table 2.12 

according to depth, clay percentage, indications of surface crusting, signs of wetness and 

percentage rock. The soil forms are followed by the soil family and in brackets the maximum 

clay percentage of the topsoil. Soil family characteristics are described in Table 2.13. 

 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 64 

 

Figure 2.25: Soil Delineation  
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A) Pinedene soil form cross profile. B and I) Soft Plinthic horizon. C and D) Yellow-Brown Apedal horizon. E and F) Orthic topsoil. 

G) Albic horizon. H) Hard Plinthic horizon. 

Figure 2.26: Soils identified within the project area  
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Table 2.12: Summary of soils identified within the project area 

 Topsoil 

 

Subsoil A 

 

Subsoil B 

 
Depth 
(mm) 

Clay 
(%) 

Signs of 
wetness 

Rock 
% 

Surface 
crusting 

Depth 
(mm) 

Clay (%) 
Signs of 
wetness 

Rock 
% 

Depth 
(mm) 

Clay (%) 
Signs of 
wetness 

Rock % 

Avalon 1210(15) 0-300 0-15 None 0 None 
300-1 
000 

0-15 None 0 
1 000 to 
>1200 

15-35 Yes 0 

Carolina 
1321(15) 

0-300 0-15 None 0 None 300-800 0-15 None 0 N/A 

Cartref 2120(15) 0-300 0-15 None 0 None 300-600 0-15 None 0 N/A 

Constantia 
2110(15) 

0-300 0-15 None 0 None 300-600 0-15 None 0 
600 to 
>1200 

0-15 None 0 

Dresden 
1000(15) 

0-300 0-15 None 0 None N/A N/A 

Glenrosa 
1120(15) 

0-300 0-15 None 0 None N/A N/A 

Mispah 1120(15) 0-300 0-15 None 0 None N/A N/A 

Ermelo 1320(15) 0-300 0-15 None 0 None 
300 to 
>1200 

0-15 None 0 N/A 

Ermelo 1210(15) 0-300 0-15 None 0 None 
300 to 
>1200 

0-15 None 0 N/A 

Fernwood 
2110(15) 

0-300 0-15 None 0 None 
300 to 
>1200 

0-15 None 0 N/A 

Iswepe 2120(15) 0-300 0-15 None 0 None 300-500 0-15 None 0 N/A 

Pinedene 
1220(15) 

0-300 0-15 None 0 None 
300 to 
1400 

0-15 None 0 >1400 15-35 None 0 

Hydromorphic Wide variety of saturated systems Wide variety of saturated systems Wide variety of saturated systems 
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Table 2.13: Description of soil family characteristics  

Soil Form/Family Topsoil Colour Subsoil Colour 
Extent of Lithic 

Weathering 
Textural contrast of 

apedal horizon 

Pressence of 
Lamellae in Albic 

horizon 
Occurrence of lime 

Avalon 1210(15) Dark Mesotrophic  Luvic subsoil   

Carolina 1321(15) Dark Mesotrophic Fractured rock Luvic subsoil   

Cartref 2120(15) Grey (bleached) Grey in wet condition Geolithic    

Constantia 2110(15) Grey (bleached) Grey in wet condition  Luvic subsoil   

Dresden 1000(15) Dark      

Glenrosa 1120(15) Dark  Geolithic   Absent 

Mispah 1120(15) Dark  Solid Rock   Absent 

Ermelo 1320(15) Dark Mesotrophic  Luvic subsoil   

Ermelo 1210(15) Dark Mesotrophic  Luvic subsoil   

Fernwood 2110(15) Grey (bleached) Grey in wet condition   Lamellae absent  

Iswepe 2120(15) Grey (bleached) Grey in wet condition Solid rock    

Pinedene 1220(15) Dark Mesotrophic  Luvic subsoil   

Hydromorphic Varying signs of wetness 
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2.5.3.3.3 Agricultural Potential  

Agricultural potential is determined by a combination of soil, terrain and climate features. 

Land capability classes reflect the most intensive long-term use of land under rain-fed 

conditions.  

 

The land capability is determined by the physical features of the landscape including the soils 

present. The land potential or agricultural potential is determined by combining the land 

capability results and the climate capability for the region. 

 

Climate Capability 

The climatic capability has been determined by means of the Smith (2006) methodology, of 

which the first step includes determining the climate capability of the region by means of 

the Mean Annual Precipitation (MAP) and annual Class A pan (potential evaporation) (Table 

2.14). 

 

Table 2.14: Climatic Capability (step 1) (Scotney et al, 1987) 

Central Sandy Bushveld region 

Climatic 
Capability 

Class 

Limitation 
Rating 

Description 
MAP: Class 

A pan 
Class 

Applicability 
to site 

C1 None to Slight 
Local climate is favourable for good yields 

for a wide range of adapted crops 
throughout the year. 

0.75-1.00  

C2 Slight 

Local climate is favourable for a wide range 
of adapted crops and a year-round growing 

season. Moisture stress and lower 
temperature increase risk and decrease 

yields relative to C1. 

0.50-0.75  

C3 
Slight to 
Moderate 

Slightly restricted growing season due to 
the occurrence of low temperatures and 

frost. Good yield potential for a moderate 
range of adapted crops. 

0.47-0.50  

C4 Moderate 

Moderately restricted growing season due to 
the occurrence of low temperatures and 
severe frost. Good yield potential for a 
moderate range of adapted crops but 

planting date options more limited than C3. 

0.44-0.47  

C5 
Moderate to 

Severe 

Moderately restricted growing season due to 
low temperatures, frost and/or moisture 
stress. Suitable crops at risk of some yield 

loss. 

0.41-0.44  

C6 Severe 

Moderately restricted growing season due to 
low temperatures, frost and/or moisture 

stress. Limited suitable crops that 
frequently experience yield loss. 

0.38-0.41  

C7 
Severe to Very 

Severe 
Severely restricted choice of crops due to 

heat and moisture stress. 
0.34-0.38  

C8 Very Severe 
Very severely restricted choice of crops due 
to heat and moisture stress. Suitable crops 

at high risk of yield loss. 
0.30-0.34 

 

 

According to Smith (2006), the climatic capability of a region is only refined past the first 

step (Table 8-3) if the climatic capability is determined to be between climatic capability 1 
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and 6. Given the fact that the climatic capability has been determined to be “C8” during the 

first step, no further refinements will be made. 

 

Land Capability  

The land capability was determined by using the guidelines described in “The farming 

handbook” (Smith, 2006). The delineated soil forms were clipped into the four different slope 

classes (0-3%, 3-7%, 7-12% and >12%) to determine the land capability of each soil form. These 

land capabilities were then grouped together in five different land capability classes (land 

capability 2, 3, 4, 5 and 6). As per example, the Constantia soil form will classify as a Land 

Capability (LC) 2 within the first slope class (0-3%), a LC3 in the second class (3-7) and a LC4 

within the third (7-12%) and fourth (>12%) slope class (Table 2.15 and Figure 2.27). It is 

however worth noting, that even though the slope percentage of an area plays a considerable 

role in the formation and morphology of soil forms, the slope class is not the only parameter 

used to determine land capability. All parameters listed in Table 2.13 are also used to 

calculate land capability together with slope percentage. The land capabilities for the 

project area are described in Table 2.16and illustrated in Figure 2.28. 

 

Table 2.15: Land capability calculations as per the slope classes relevant to the project 
area  

Soil Form Slope Class Calculated Land Capability 

Constantia 

0-3% LC2 

3-7% LC3 

7-12% LC4 

>12% LC4 

 

Table 2.16: Land capability for the soils in the project area 

Land 
Capability 

Class 

Definition 
of Class 

Conservation 
Need 

Use-
Suitability 

Percentage 
Within 
Project 

Area 

Land 
Capability 

Group 
Sensitivity 

2 

Slight 
limitations. 
High arable 
potential. 

Low erosion 
hazard 

Adequate run-
off control 

Annual 
cropping 

with special 
tillage or ley 

(25%) 

4 Arable High 

3 

Moderate 
limitations. 

Some 
erosion 
hazard 

Special 
conservation 
practice and 

tillage 
methods 

Rotation 
crops and 
ley (50%) 

61 Arable High 

4 

Severe 
limitations. 
Low arable 
potential. 

Intensive 
conservation 

practice 

Long term 
leys (75%) 

2 Arable Moderate 

5 
Water 

course and 
land with 

Protection and 
control of 

water table 

Improved 
pastures, 

27 Grazing Low 
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Land 
Capability 

Class 

Definition 
of Class 

Conservation 
Need 

Use-
Suitability 

Percentage 
Within 
Project 

Area 

Land 
Capability 

Group 
Sensitivity 

wetness 
limitations 

suitable for 
wildlife 

6 

Limitations 
preclude 

cultivation. 
Suitable for 
perennial 
vegetation 

Protection 
measures for 

establishment, 
e.g. sod-
seeding 

Veld, 
pastures and 
afforestation 

6 Grazing Low 
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Figure 2.27: Four slope classes relevant to the land capability calculation methodology  
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Figure 2.28: Land Capability classes for the project area  
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2.5.3.3.4 Land Potential  

The methodology regarding the calculations of the relevant land potential levels are 

illustrated in Table 2.17 and Table 2.18. From the five land capability classes, four land 

potential levels have been determined by means of the Guy and Smith (1998) methodology. 

Land capability II has been reduced to a land potential level of “5” due to climatic limitations. 

The land capability classes III and IV have been determined to have a land potential level of 

6 with the land capability class 6 being characterised by a land potential level of 7. The land 

capability V is characterised by a “Vlei” land potential level (Figure 2.29). 

 

Table 2.17: Land Potential from climate capability vs land capability (Guy and Smith, 
1998)  

Land Capability 
Class 

Climatic Capability Class 

C1 C2 C3 C4 C5 C6 C7 C8 

LC1 L1 L1 L2 L2 L3 L3 L4 L4 

LC2 L1 L2 L2 L3 L3 L4 L4 L5* 

LC3 L2 L2 L2 L2 L4 L4 L5 L6* 

LC4 L2 L3 L3 L4 L4 L5 L5 L6* 

LC5 Vlei Vlei Vlei Vlei Vlei Vlei Vlei Vlei* 

LC6 L4 L4 L5 L5 L5 L6 L6 L7* 

LC7 L5 L5 L6 L6 L7 L7 L7 L8 

LC8 L6 L6 L7 L7 L8 L8 L8 L8 

*Land potential level applicable to climatic and land capability 

 

Table 2.18: Land Potential for the soils within the project area (Guy and Smith, 1998)  
Land 

Capability 
Class 

Land 
Potential 

Percentage Description of Land Potential Class Sensitivity 

2 5 4 

Restricted potential. Regular and/or 
moderate to severe limitations due to 

soil, slope, temperatures and/or 
rainfall. 

Moderate 

3 

6 63 

Very restricted potential. Regular 
and/or severe limitations due to soil, 
slope, temperatures or rainfall. Non-

arable. 

Low 
4 

5 Vlei 27 Wetland (grazing and wildlife) Low 

6 7 6 
Low potential. Severe limitations due 
to soil, slope, temperatures or rainfall. 

Non-arable. 
Very Low 

 

2.5.3.3.5 Current Land use  

Six different land uses have been identified within the proposed project area, namely 

“Agriculture/crops, bushveld, cleared areas, disturbed/development, veld and wetlands 

(Figure 2.30 and Figure 2.31). 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 74 

 

Figure 2.29: Land Potential determined for the project area  
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Figure 2.30: Different land uses within the project area  
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A and F) Wetlands. B) Cleared areas. C) Bushveld. D) Veld. E) Agriculture/crops 

Figure 2.31: Different land Uses  
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2.5.4 Existing Infrastructure  

Refer to Section 7.1 for a summary of the existing infrastructure located at the project area.  

 

2.5.5 Wetlands 

The Biodiversity Company (“TBC”) compiled a detailed Wetland Assessment for the project 

in September 2020. The detailed specialist report is attached as Annexure D.  

 

The wetland areas were delineated in accordance with the DWAF (2005) guidelines, a cross 

section is presented in Figure 2.32. The outer edges of the wetland areas were identified by 

considering the following four specific indicators:  

• The Terrain Unit Indicator helps to identify those parts of the landscape where 

wetlands are more likely to occur;  

• The Soil Form Indicator identifies the soil forms, as defined by the Soil Classification 

Working Group (1991), which are associated with prolonged and frequent saturation; 

o The soil forms (types of soil) found in the landscape were identified using the 

South African soil classification system namely; Soil Classification: A 

Taxonomic System for South Africa;  

• The Soil Wetness Indicator identifies the morphological "signatures" developed in the 

soil profile as a result of prolonged and frequent saturation; and  

• The Vegetation Indicator identifies hydrophilic vegetation associated with frequently 

saturated soils.  

 

Using all four indicators allowed for the assessment to be reliably undertaken in September 

2020 (dry season) as opposed to it being undertaken in the wet season.  

 

Vegetation is used as the primary wetland indicator. However, in practise the soil wetness 

indicator tends to be the most important, and the other three indicators are used in a 

confirmatory role. 
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Figure 2.32: Cross Section through a wetland  
 

Refer to Annexure D for more detail relating to the methodology employed as part of the 

study. This section of the report provides the findings of the wetland assessment.  

 

2.5.5.1 National Freshwater Ecosystem Priority Area Status 

In an attempt to better conserve aquatic ecosystems, South Africa has categorised its river 

and wetland systems according to set ecological criteria (i.e. ecosystem representation, 

water yield, connectivity, unique features, and threatened taxa) to identify Freshwater 

Ecosystem Priority Areas (FEPAs) (Driver et al., 2011). The FEPAs are intended to be 

conservation support tools and envisioned to guide the effective implementation of measures 

to achieve the National Environment Management Biodiversity Act (NEM:BA) biodiversity goals 

(Nel et al., 2011). 

 

Figure 2.33 shows the location of the project area in relation FEPAs. Based on this 

information, it is evident that are of investigation does not overlap any class 1 Rivers FEPAs. 

However, two NFEPA wetlands are recognised within the area. The first is associated with 

HGM 6 and the other is the meander cut-off associated with HGM 1. 

 

The National Wetland Map 5 spatial data was published in October 2019 (Deventer et al. 

2019) in collaboration with SANBI with the specific aim of spatially representing the location, 

type and extent of wetlands in South Africa. The data represents a synthesis of a wide number 

of official watercourse data including rivers, inland wetlands and estuaries. This database 

recognises the presence of a network of wetlands within the project area which are largely 

congruent with the delineation as provided in this report (Figure 2.34). Figure 2.35 provides 

a digital elevation model and flow paths for the project area.  
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Figure 2.33: NFEPA Rivers and Wetlands in relation to the project area 
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Figure 2.34: National Wetland Map in relation to the project area  
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Figure 2.35: Digital elevation model and flow paths   
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2.5.5.2 Classification and Extent  

Based on a combination of desktop and in-field delineation, a total of nine (9) individual 

wetland hydrogeomorphic (HGM) units were identified and delineated within the project area 

as defined by the 500m regulated area applied to the cultivation area (Figure 2.36).  

 

Each wetland was classified following the national wetland classification system (level 1-4) 

as per (Ollis et al., 2013) into one of four main types (Table 2.19). These included the Mokolo 

River floodplain, one channelled valley-bottom system, two unchanneled valley-bottom 

systems and five seeps. Together these wetlands occupied a total of 436ha covering 34.2 % 

of the project area.  

 

However, only five (5) of these wetlands occur within the crop cultivation area (HGMs 1-5). 

Collectively these wetlands occupy 228.67ha (or 26.68%) of the 857 ha cultivation area. The 

remainder (HGMs 6-9) are situated outside of, and in different catchments to the cultivation 

area and are unlikely to be appreciably impacted by the cultivation practices. As such, these 

wetlands, although delineated, were excluded from further assessment in terms of health, 

ecosystem services and risk. 

 

Table 2.19: Wetland Classification as per SANBI guideline (ollis et al, 2013) 

HGM 
Unit 

Area 
(ha) 

Level 1 Level 2 Level 3 Level 4 

System 
DWS 

Ecoregion/s 

NFEPA Wet 
Veg 

Group/s 

Landscape 
Unit 

4A (HGM) 4B 4C 

1 110.58 Inland Waterberg 
Central 
Bushveld 
Group 3 

Plain Floodplain 
Floodplain 
flat 

N/A 

2 53.59 Inland Waterberg 
Central 
Bushveld 
Group 3 

Valley-
bottom 

Channeled 
valley-bottom 

N/A N/A 

3 56.19 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

4 78.22 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

5 90.41 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

6 32.73 Inland Waterberg 
Central 
Bushveld 
Group 3 

Valley-
bottom 

Unchanneled 
valley-bottom 

N/A N/A 

7 2.51 Inland Waterberg 
Central 
Bushveld 
Group 3 

Valley-
bottom 

Unchanneled 
valley-bottom 

N/A N/A 

8 11.31 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

9 0.76 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

Total 436.31  
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Figure 2.36: Wetlands within the project area  
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2.5.5.3 Wetland Characteristics 

2.5.5.3.1 Hydrogeomorphology 

Figure 2.37 presents a diagram of the HGM units, showing the dominant movement of water 

into, through and out of the various wetland HGM types (Ollis et al., 2013). The five (5) 

wetlands HGM units within the cultivation area represent three HGM types namely floodplain, 

channelled valley-bottom, and seep wetlands. A description of the wetland HGM unit is 

provided below. 

 

 

Figure 2.37: Wetland HGM units identified within the crop cultivation area; A) HGM1, B) 
HGM 2, C) HGM , D) HGM 4 and E) HGM 5 
 

The Mokolo River floodplain borders the cultivation area to the South and East. This is a 

moderately sized, perennial floodplain with a moderate to low channel sinuosity. The flow 

path alternates between a well-defined, deeply incised channel and a more diffuse vlei like 

setting (dominant). Floodplain features are most obvious within the central region (between 

the access road and the warehouses) where the system is characterised by meander cut-offs, 

backwater depressions, and occasional sand bars. Paleochannels and levees are present, 

widening the floodplain considerably in the areas where they occur. The riparian zone is well 

defined but is sparse and mostly open canopy. The riparian zone is largely natural but is, in 
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places, heavily encroached by alien and invasive plant species. According to Ollis et al. (2013) 

floodplains are typically located on plains or wide valley floors. They are typically 

characterised by the presence of meander cut-offs, depressions and backwaters. They are, 

by definition, depositional environments formed by the accumulation of alluvial deposits 

carried downstream by rivers. Another characteristic of floodplains is that they are typically 

inundated on average, several times per year, during high flows.  

 

One large channelled valley-bottom wetland (HGM 2) enters the cultivation area from the 

west, draining in a north-easterly direction into the Mokolo River floodplain (HGM 1). The 

catchment of this wetland remains largely intact and most of the system occurs within a 

game reserve and consequently retains a largely natural vegetation cover. However, the 

system has been modified by the past construction of two large dams (which AgriEagle we 

believe were constructed before 1996. These types of wetlands are typically found on valley 

floors with a clearly defined, finite stream channel and lacks floodplain features, referring 

specifically to meanders. Channelled valley-bottom wetlands are known to undergo loss of 

sediment in cases where the wetlands’ slope is high and the deposition thereof in cases of 

low relief. 

 

Seeps occupied the largest wetland surface area within the cultivation area. Although HGM 4 

remains in a Moderately Modified state HGMs 3 and 5 have been impacted by agriculture, 

dams and rural settlement. These systems contribute significantly to recharge and stream 

flow regulation of the valley-bottom and floodplain systems. Seeps are wetlands that tend to 

occur on slopes in situations where the underlying geology and topography facilitates either 

the discharge of groundwater to the land surface or rain- water to seep down-slope as 

subsurface interflow (Ollis et al. 2013). Either way flows are typically unidirectional and 

diffuse. 

 

2.5.5.3.2 Soils 

The prevailing geology is that of the Waterberg Group. Soils within wetlands on site are in 

turn associated with two Land Types. At finer scale, the parent rock underlying the Mokolo 

River floodplain and the eastern wetlands is comprised of sandstone, arkose, siltstone and 

shale of the Vaalwater Formation (Land Type Bb 92) while the wetlands to the west of the 

Mokolo River are underlain by coarse-grained white sandstone of the Claremont Formation 

(Land Type Bb 87). 

 

At the site scale, mid to upper catena wetland soils (mainly the seeps) were comprised of a 

deep, grey to brown alluvium / aeolian sand with signs of temporary to seasonal inundation 

(in the form of mottling) which were classified as a Dundee soil form. Wetlands lower down 
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on the catena (valley-bottom and floodplain wetlands) were comprised of a mix of Dundee 

soil form and another soil characterised by a humus rich orthic topsoil underlain by a very 

soft plinthic B horizon subsoil which was classified as a Westleigh soil form. On site examples 

shown in Figure 2.38. 

 

Wetland vegetation associated with the Mokolo River floodplain can be separated into three 

main zones. The margins and shallow areas of the active channel are characterised by tall 

rank emergent vegetation (mainly Phragmites mauritianus and Cyperus spp.) while deeper 

pools and backwaters are occupied by aquatic species such as Nymphaea nouchalia var. 

coerulea, Ceratophyllum demersum and Myriophyllum aquaticum. Flanking the active 

channel is a well-defined, open canopy riparian zone dominated by Faurea saligna and 

Combretum erythrophyllum, except in disturbed areas where the alien Melia azedarach 

dominates. Beyond the riparian zone is the floodplain characterised by a mix of sedges, rushes 

and short hydromorphic grasses. The valley-bottom wetlands supported a similar compliment 

of species to the floodplains. Majority of the seep wetlands are seasonally to temporarily 

inundated and in these areas the vegetation is dominated by dense patches of Imperata 

cylindrica interspersed with Adropogon eucomis and Agrostis lachnantha. Some of the more 

permanently saturated seep zones support Marsilea sp. Some examples of the wetland 

vegetation detected on site is shown in Figure 2.39 and Figure 2.40. 
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A) Dundee soil form, B) Westleigh soil form, C) cross section through Dundee soil form, D) terrestrial 

Hutton soil form 

Figure 2.38: Examples of some of the soils detected on site  
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A) Andropogon eucomis, B) Cyperus longus, C) Agrostis lacnantha 

Figure 2.39: Examples of some of the hydrophytes that characterise the seasonal to 
temporary seep zones on site 
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A) Phragmites mauritianus, B) rank marginal vegetation C) Myriophyllum aquaticum and Nymphaea 

nouchalia var. coerulea 

Figure 2.40: Examples of some of the hydrophytes that characterise the seasonal to 
permanent zones on site 
 

2.5.5.3.3 Wetland health 

The present ecological state (PES) of the wetlands identified within the 500m regulated area 

is provided in Table 2.20. Overall, HGM 4 is the least impacted system and was rated as 

Largely Natural while HGM 5 is the most impacted system and is rated as being in a Seriously 

Modified state. Additionally, HGMs 1 and 2 were rated as Largely Modified while HGM 3 was 

rated as Moderately Modified. 

 

At first glance the two channelled systems (HGM 1 and 2) have intact, virtually pristine 

catchments and appear in a largely natural state. However, these two systems have been 

subject to serious hydrological alteration through damming and large-scale water abstraction 

for centre point crop irrigation. Additionally, encroachment by alien and invasive woody 

species, flow impediment and decreases in surface roughness have notably altered the 

hydrological regime. Nevertheless, due to good dam design, low slope and good vegetation 
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cover these systems retain much of their geomorphological and vegetation integrity which 

scored Moderately Modified. 

 

The hydrology of HGM 3 has been Largely Modified by increased floodpeaks associated with 

exposed soil surfaces and tillage practices associated with crop cultivation which has served 

to artificially decrease distribution and retention time in the wetland (renders the soil better 

draining for crops). However, the wetlands sediment regime and vegetation (except in areas 

denuded by cultivation) remains functional, albeit Moderately Modified.  

 

HGM 4, in contrast only marginally enters the cultivation area and supports a largely intact 

vlei-like vegetation and as such was rated as Largely Natural. The wetland’s hydrology and 

vegetation has not been notably altered, although, the geomorphology has been impacted 

slightly by the presence of exposed soil surfaces of croplands within its catchment which 

serves as a source for increased sediment deposition. 

 

HGM 5 has been the most adversely impacted due to large portions of this wetland being 

covered by croplands. This has drastically decreased water retention time, natural vegetation 

cover and surface roughness within this wetland which was consequently rated as Seriously 

Modified. 

 

Table 2.20: Summary of the scores for the wetland PES 
Wetla
nd 

Hydrology Geomorphology Vegetation Overall 

HGM 1 
E: Seriously Modified 
(6.5) 

C: Moderately Modified 
(2) 

C: Moderately Modified 
(3.8) 

D: Largely Modified 
(4.4) 

HGM 2 
E: Seriously Modified 
(6.5) 

C: Moderately Modified 
(2.1) 

C: Moderately Modified 
(2.1) 

D: Largely Modified (4) 

HGM 3 
D: Largely Modified 
(4) 

C: Moderately Modified 
(2.5) 

C: Moderately Modified 
(3.2) 

C: Moderately Modified 
(3.4) 

HGM 4 B: Largely Natural (1) 
C: Moderately Modified 
(2.2) 

B: Largely Natural (0.8) B: Largely Natural (1.3) 

HGM 5 
E: Seriously Modified 
(9) 

C: Moderately Modified 
(2.4) 

D: Largely Modified 
(5.3) 

E: Seriously Modified 
(6.1) 

 

2.5.5.3.4 Wetland Ecological Importance and Sensitivity 

The Ecological Importance and Sensitivity ratings for each of the wetland HGM units is 

provided in Table 2.21. Several factors were considered when establishing the EIS of the 

various wetlands. Regional to national scale considerations included NFEPA river or wetland 

status, protected areas as well as Ramsar wetlands. Local considerations included habitat 

integrity and diversity, likelihood of supporting conservation important species and potential 

for hosting significant congregations of local or migratory species. 
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Table 2.21: Ecological Importance and Sensitivity 

Wetland Importance and Sensitivity HGM 1 HGM 2 HGM 3 HGM 4 HGM 5 

Ecological Importance & Sensitivity 3.7  3.7  1.7  2.0  1.2  

Hydrological/Functional Importance 2.2  2.2  1.9  2.2  1.5  

Direct Human Benefits 0.5  2.2  0.9  1.2  0.7  

 

No class 1 river FEPAs occur within the AOI. However, two NFEPA wetlands are recognised 

within the AOI. The first is associated with HGM 6 and the other is the meander cut-off 

associated with HGM 1. None of the identified wetlands are Ramsar sites. Although the 

wetlands within the AOI do not fall in a statutorily protected area they do flow through game 

farms and further downstream HGM 1 flows into large statutorily protected areas.  

 

At the site scale HGMs 1 and 2 are rated as Very High on account of their potential to support 

many of the region’s conservation important and / or unique wetland species as well as their 

ability to attract significant congregations of local and migratory waterfowl. This is 

manifested by the observation of two pairs of Pygmy Goose (c) within HGM 2. This is an 

important observation as it represents a new locality for this rare and sporadically distributed 

species whose conservation status has recently been upgraded to Vulnerable. Additionally, 

Marsh Owl nests were found within HGM 5. Photographs of these two finds are shown in Figure 

2.41. 

 

 

A) Pygmy Goose male and B) Marsh Owl nest 

Figure 2.41: Significant observations of important wetland dependant species 
 

2.5.5.3.5 Wetland Ecosystem Services 

The ecosystem services provided by the wetlands identified on site were assessed and rated 

using the WET-EcoServices method (Kotze et al. 2008) (Table 2.22). Overall, HGMs 1 and 2 

are considered the hardest working wetlands and provide similar levels of ecosystem services 

scoring Moderately-High. The two central seeps are considered to provide an Intermediate 

level of ecosystem services while HGM 5 was rated Moderately Low in this regard. The 

wetlands on site provide mainly indirect regulating and supporting services relating to water 

quality enhancement as well as biodiversity maintenance, although HGM 1 and 2 are also 
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considered important in terms of the direct provision of water for crop cultivation and for 

the recreational value. 

 

In terms of flood attenuation, the moderate channel sinuosity and presence of large well-

engineered dams makes these systems particularly effective at attenuating the large 

stormflows these systems are likely to receive from their extensive mountainous catchments. 

These catchments also provide a steady streamflow which is particularly important to 

biodiversity during the dry winters. The dams along these systems trap sediments, nutrients 

and toxicants which are effectively assimilated by the dense vegetation cover within these 

wetlands. The seeps to the west of the Mokolo River (HGM s 3 and 4) are also considered 

important for sediment and nutrient removal, however, unlike HGM 1 and 2 this is due to 

their greater opportunity to receive them (crop farming in their catchments) more so than 

their efficacy to assimilate them. In terms of biodiversity maintenance both HGM 1, 2 and 4 

are considered highly important. This is on account of their diverse array of habitats, 

presence of extensive open water bodies and largely natural vegetation which not only has 

the potential to support a large proportion of the region’s conservation important wetland 

biota but also serves as an important movement corridor between farmlands. 

 

The size, intact vegetation and open water bodies make HGMs 1 and 2 scenically beautiful 

and render them important from a recreational and tourism perspective. Both flow through 

game farms just upstream of the cultivation area where they are utilized for recreational 

purposes. These systems also provide a source of water for the commercial crop cultivation 

practices on site. None of the wetlands on site showed signs of active use from a cultural 

perspective and are not utilised for subsistence farming. 
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Table 2.22: The ecosystem services being provided by the HGM units 

 

 

2.5.5.4 Wetland Risk Assessment 

This section details the findings of the risk assessment for the various activities associated 

with the proposed crop cultivation activities. It is important to note that the planned crop 

cultivation only takes place within the footprints of previously disturbed croplands. Although 

no loss of novel wetland habitat due to cropland establishment is likely to occur, it must be 

noted that significant portions of some of the existing croplands overlap seep zones and that 

pump station and associated access road construction has resulted in localised loss of riparian 

vegetation (albeit in some of the more degraded riparian areas). Table 2.23 provides a 

summary of the various activities, the wetland aspects they affect and the anticipated impact 

as a result. The ratings for various impacts / risks following the DWS risk assessment matrix 

are detailed in Table 2.24 and Table 2.25. 

 

Table 2.23: Summary of impacts / risks to identified wetlands  

Aspect Activity Impact 

Habitat 

integrity 

Clearing of wetland 

habitat for cultivation 
Loss / degradation of wetland habitat 

Clearing of riparian 

vegetation for pump 

houses and roads 

Loss / degradation of riparian habitat 

Wetland Unit HGM 1 HGM 2 HGM 3 HGM 4 HGM 5 
E

co
sy

st
em

 S
er

vi
ce

s 
S
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p
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y 
W
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s 
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R
eg

u
la
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n

g
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n
d

 s
u

p
p

o
rt
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g

 b
en
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s
 Flood attenuation 2.4 2.2 1.9 2.0 1.2 

Streamflow regulation 2.2 2.2 2.0 2.0 2.0 

W
at

er
 Q

ua
lit

y 

en
ha

nc
em

en
t b

en
ef

its
 

Sediment trapping 1.8 2.1 2.0 2.0 1.2 

Phosphate assimilation 2.2 2.2 2.2 2.3 1.7 

Nitrate assimilation 2.3 2.3 2.2 2.3 1.7 

Toxicant assimilation 2.2 2.2 2.1 2.2 1.7 

Erosion control 2.8 2.6 1.9 2.5 1.6 

Carbon storage 2.0 2.0 1.0 2.0 1.0 

D
ir

ec
t 

B
en

ef
it

s
 

Biodiversity maintenance 4.0 4.0 1.8 3.0 1.7 

P
ro

vi
si

o
n

in
g

 

b
en

ef
it

s
 Provisioning of water for human use 3.0 2.9 1.3 1.7 1.3 

Provisioning of harvestable resources 2.4 2.0 0.4 1.2 0.4 

Provisioning of cultivated foods 2.0 2.0 2.0 2.0 1.4 

C
u

lt
u

ra
l 

b
en

ef
it

s
 Cultural heritage 1.5 1.5 0.0 0.0 0.0 

Tourism and recreation 3.9 3.9 0.9 1.4 0.3 

Education and research 1.0 1.0 1.0 1.0 1.0 

Overall 35.6 34.9 22.7 27.7 18.2 

Average 2.4 2.3 1.5 1.8 1.2 
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Aspect Activity Impact 

Disturbance of soil and 

vegetation 
Spread of alien and invasive species 

Water 

quantity 

Increased on site water 

use 

Direct water losses to wetlands due to large-scale 

abstraction for cropland irrigation 

Indirect water losses to wetlands from increased water 

use for irrigation and domestic purposes 

Water 

quality 

Crop and soil fertility 

management 

Eutrophication of watercourses with nitrates, phosphates 

and other compounds associated with cropland 

fertilisation 

Waste management 
Eutrophication of watercourses with process wastewater 

and / or domestic sewage and greywater 

Pest management 
Contamination of wetlands with toxicants associated with 

pesticides and herbicides 

Sediment 

regime 

Tillage, cropland bed 

drainage and stormwater 

management 

Sedimentation of downstream wetlands from increased 

soil wash from exposed soil surfaces 

Erosion of on-site wetlands due to increased floodpeaks 

from exposed and hardened soil surfaces 

 

As the properties were used as irrigation farms for at least 50 years, there are existing 

impacts to the identified wetland areas. Refer to Figure 2.42 for figures illustrating these 

historical impacts. The figure shows the following: 

A. Riparian clearing; 

B. Pivot crop irrigation; 

C. Alien bushclumps Eucalyptus camaldulensis 

D. Vegetation clearing; 

E. Existing dams; and 

F. Lime / fertilizer stockpiles. 
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Figure 2.42: Existing impacts to identified wetlands areas 
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Table 2.24: DWS Risk Impact Matrix for the proposed project (Tryon Clark, Pri. Sci. Nat 121338) 

Activity Aspect Impact 
Flow 
Regime 

Water 
Quality 

Habitat Biota Severity 
Spatial 
scale 

Duration Consequence 

Habitat integrity 

Clearing of wetland habitat for 
cultivation 

Loss / degradation of wetland habitat 3 3 4 2 5.0 3 4 12.0 

Clearing of riparian vegetation for pump 
houses and roads 

Loss / degradation of riparian habitat 2 3 5 5 5.0 3 5 13.0 

Disturbance of soil and vegetation Spread of alien and invasive species 1 1 3 3 1.0 3 3 7.0 

Water quantity Increased on site water use 

Direct water losses to wetlands due to large-scale 
abstraction for cropland irrigation 

4 2 4 4 5.0 3 4 12.0 

Indirect water losses to wetlands from increased 
water use for irrigation and domestic purposes 

4 2 4 4 5.0 3 5 13.0 

Water quality 

Cropland soil fertility management 
Eutrophication of watercourses with nitrates, 
phosphates and other compounds associated with 
cropland fertilisation 

1 4 3 4 3.0 3 5 11.0 

Waste management 
Eutrophication of watercourses with process 
wastewater and / or domestic sewage and 
greywater 

1 4 3 4 3.0 3 5 11.0 

Pest management 
Contamination of wetlands with toxicants 
associated with pesticides and herbicides 

1 4 4 4 3.3 2 2 7.3 

Sediment regime 

Tillage, cropland bed drainage and 
stormwater management 

Sedimentation of downstream wetlands from 
increased soil wash from exposed soil surfaces 

2 2 3 3 2.5 3 3 8.5 

  
Erosion of on-site wetlands due to increased 
floodpeaks from exposed and hardened soil 
surfaces 

2 2 3 3 2.5 2 3 7.5 
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Table 2.25: DWS Risk Impact Matrix for the proposed project continued (Tryon Clark, Pri. Sci. Nat 121338) 

Activity Aspect Impact 
Frequency 
of activity 

Frequency 
of impact 

Legal 
Issues 

Detection Likelihood Sig. 
Without 
Mitigation 

With 
Mitigation 

Habitat integrity 

Clearing of wetland habitat for 
cultivation 

Loss / degradation of wetland habitat 2 2 5 2 11 132 High Moderate 

Clearing of riparian vegetation for pump 
houses and roads 

Loss / degradation of riparian habitat 3 3 5 3 14 182 High High 

Disturbance of soil and vegetation Spread of alien and invasive species 1 1 1 2 5 35 High Low 

Water quantity Increased on site water use 

Direct water losses to wetlands due to 
large-scale abstraction for cropland 
irrigation 

4 4 5 2 15 180 High High 

Indirect water losses to wetlands from 
increased water use for irrigation and 
domestic purposes 

3 1 5 1 10 130 Moderate Moderate 

Water quality 

Cropland soil fertility management 

Eutrophication of watercourses with 
nitrates, phosphates and other 
compounds associated with cropland 
fertilisation 

3 1 5 2 11 121 High Moderate 

Waste management 
Eutrophication of watercourses with 
process wastewater and / or domestic 
sewage and greywater 

2 1 1 1 5 55 Moderate Low 

Pest management 
Contamination of wetlands with toxicants 
associated with pesticides and herbicides 

1 1 5 1 8 58 High Moderate 

Sediment regime 

Tillage, cropland bed drainage and 
stormwater management 

Sedimentation of downstream wetlands 
from increased soil wash from exposed 
soil surfaces 

2 1 1 1 5 42.5 Moderate Low 

 
Erosion of on-site wetlands due to 
increased floodpeaks from exposed and 
hardened soil surfaces 

1 1 1 1 4 30 Moderate Low 
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2.5.5.4.1 Loss / Degradation of Wetland Habitat 

The clearing of wetland habitat for cultivation has the potential to result in the direct loss / 

degradation of wetland habitat. Noteworthy is the fact that the proposed crop allocation 

layout provided suggests no clearing of novel wetland habitat as all of the proposed 

cultivation areas are situated on previously cultivated land. It is thus not expected that the 

proposed cultivation over the previously cultivated land will result in further significant 

degradation of wetland habitat, especially given that the property has been utilised for crop 

farming for over 50 years. However, portions of some of these croplands are underlain by 

seep zones which were likely once considerably more widespread throughout the AOI than at 

present due to the vegetation loss and increased drainage facilitated by past cropland tillage 

practices. The applicant commits to adhering to the current layout to ensure that the project 

has limited potential to cause further wetland losses which represent a High risk significance. 

However, post-mitigation the risk may be reduce the risk to Moderate. Reduction to Low risk 

significance is precluded by the fact that large areas of seep still occur within the croplands 

and active farming of these areas represents an activity directly within a watercourse that 

alters its vegetation, hydrology and geomorphology, which by definition, would require Water 

Use Licencing. 

 

Mitigation: 

• Avoid further loss of wetland habitat by adhering to the current layout to only farm 

croplands in previously disturbed croplands as indicated by the currently proposed 

crop allocation layout; and 

• In all other areas avoid cultivation or development of permanent infrastructure 

within the identified wetlands and their associated buffers. 

 

2.5.5.4.2 Loss / Degradation of Riparian Habitat 

During the site visit clearing of the Mokolo River Riparian Zone for the existing pump stations 

and associated access roads was observed. Although clearing was localised, occurred along 

an existing road and took place in a region where riparian integrity had been degraded by 

alien and invasive species, the impact of the road widening on riparian vegetation is still 

considerable. The pump stations appeared to have been long established along the Riparian 

Zone. 

 

Mitigation: 

• This impact has already occurred and thus pro-active mitigation is limited, reactive 

measures must now ensue. Actively control and eradicate alien vegetation 

establishment in these disturbed areas; 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 99 

• Avoid any further loss of the riparian zone by avoiding any further development within 

the Mokolo River floodplain (HGM 1) and its buffer as delineated in this report; and 

• As per the DEA mitigation hierarchy this impact requires offsetting. It is 

recommended that this take the form of on-site rehabilitation of the riparian zone 

 

2.5.5.4.3 Spread of Alien and Invasive Species 

Disturbance of soil and vegetation has the potential to be accompanied by the proliferation 

and spread of alien and invasive species.  

 

Mitigation: 

• Keep disturbances to within existing disturbance footprints; 

• Control new stands of alien species as the arise; 

• Land users are required by law, to remove and / or control Category 1 AIS according 

to the National Environmental Management: Biodiversity Act (Act 10 of 2004) 

(Government Gazette No 78 of 2014). Additionally, unless authorised, in terms of the 

National Water Act, 1998 (Act No. 36 of 1998), no land user shall allow Category 2 

plants to occur within 30 meters of the 1:50 year flood line of a river, stream, spring, 

natural channel in which water flows regularly or intermittently, lake, dam or 

wetland. Category 3 plants are also prohibited from occurring within proximity to a 

watercourse; 

• It is recommended that Category 1 species are prioritised for control, with control of 

herbaceous weedy species restricted to the disturbance footprints created around 

any constructed intervention structures (which would need to include follow-up 

control); and 

• Foliar herbicide spray must not be used within any of the delineated wetland areas, 

rather opt for mechanical removal or direct dribbled application to stumps (use a 

dye).  

 

2.5.5.4.4 Direct water losses to wetlands due to large-scale abstraction for cropland 

irrigation 

This impact is an inevitable consequence of this sort of crop cultivation practice and 

therefore cannot be entirely negated. The impact has the potential to affect a High risk on 

water losses to the affected wetlands (mainly HGM 1 and 2) especially given that evaporative 

losses in this area are relatively high. Consequently, the residual risk is set as High. This 

rating is however given in low confidence in the absence of a quantitative data from a 

hydrological / water balance study. However, there are various water conservation practices 

that can be implemented which could reduce the overall risk, but such a rating would need 

to backed by quantitative data. For now the precautionary principle applies. 
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Mitigation: 

• Implement effective water conservation practices; 

• Utilise variable rate irrigation (VRI) by managing irrigation according to in-field soil 

moisture levels: 

o Monitor soil moisture either manually or through the deployment of wireless 

soil moisture sensors; 

o Take into account spatial variation in soil moisture, remembering that soil 

moisture is not naturally evenly distributed throughout the lands. There will 

be places where soil moisture holds longer and requires less irrigation (e.g. 

within the seep zones or lower down the landscape catena or in areas with 

less well drained soil); 

o React timeously and accordingly to any received rainfall. 

o Employ the controlled deficit irrigation strategy (above a certain optimal 

irrigation amount the yield per unit water begins to decrease again); and 

o Utilise temporal water conservation practices which minimise 

evapotranspirative losses by watering during the cooler times of the day such 

as night, early morning and late afternoon when wind is also generally lower. 

• Utilise good quality efficient sprayer nozzles and service them promptly at any signs 

of failure; 

• Carefully manage water pressure to obtain optimum sprayer efficiency and avoid 

excessive wastage through venting. The ideal flow rate for an irrigation system is 

dependent on various factors, such as required water application spread, peak crop 

evapotranspiration and area required to be irrigated. The more total pressure 

required is referred to as total dynamic head or TDH. Investigate the use of a VFD 

fitted to the pump; and 

• Tailor the irrigation system to the relevant crop. Use drip irrigation for the nut, 

avocado and blueberry productions. This is the optimal irrigation method for these 

crops and will reduce water losses. 

 

2.5.5.4.5 Indirect water losses to wetlands from increased water use for product washing 

and domestic purposes 

This impact is also unavoidable and necessary to the operation of the farm. There are various 

water saving practices that could reduce this impact to Moderate. 

 

Mitigation: 

• Practice good water saving measures on site such as fixing leaking pipes, taps and 

sprayers timeously; and  
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• Consider rainwater harvesting for crop washing and other processing purposes 

without compromising health and safety standards. 

 

2.5.5.4.6 Eutrophication of watercourses with nitrates, phosphates and other compounds 

associated with cropland fertilisation 

Commercial crop cultivation often requires intensive soil management due to the high 

demands placed on the soil. This often involves the use of fertilizers which have the potential 

to eutrophy (contaminate with excess nutrients) nearby watercourses with organic nutrients 

such as nitrates and phosphates. This leads to an artificially increased primary productivity 

in the form of cyanobacterial and algal blooms at the expense of the natural plant and animal 

diversity due to competition, habitat modification, toxicant amplification and increased 

prevalence of anoxic events.  

 

Mitigation: 

• Carefully control the application, timing and amount of fertilizers; 

• Current satellite and drone technology allow for the mapping of nutrient or moisture 

deprived areas which in turn allows farmers to use a GPS to apply of fertilizers to 

only the areas that require it, thus saving on fertilizer cost and wastage; and 

• Actively and accurately track weather patterns using satellite data to avoid fertilizing 

ahead of a major predicted stormfront. Free software such as Windy may assist in 

this regard if other means are too costly. 

 

2.5.5.4.7 Eutrophication of watercourses with process wastewater and / or domestic 

sewage and greywater 

This impact can be easily mitigated and as such has a residual risk rating of Low. 

 

Mitigation: 

• It is recommended that septic tanks be opted for over a French drain systems for 

human waste given the proximity of the workshop to wetlands; and 

• Utilise a French drain / artificial wetland to return process water in a diffuse manner 

to the nearest watercourse. 

 

2.5.5.4.8 Contamination of wetlands with toxicants associated with pesticides and 

herbicides 

Weeds and pest management is an ongoing problem with crop cultivation. One of the main 

ecological trade-offs is that wetlands are contaminated with herbicides and pesticides with 

adverse consequences for the native biota within them. 
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Mitigation: 

• Avoid the use of rodenticides wherever possible. Excessive rodent populations can be 

effectively controlled with the use of large buckets baited with peanut butter, 

partially filled with water. Of course, these should be placed so as to minimize 

incidental trapping of non-target organisms such as reptiles and amphibians. (i.e. 

place away from wetlands and natural areas); 

• Minimise pesticide and herbicide use wherever possible. Do not apply in any of the 

delineated wetlands unless used for alien control in which case apply directly to cut 

stumps (not foliar spray); and  

• Investigate incorporating biopesticides into the farm’s Integrated Pest Management 

(IPM) system so as to rely less on higher-risk pesticides and effectively produce higher 

crop yields and quality with lower impact on the environment. 

 

2.5.5.4.9 Sedimentation of downstream wetlands from increased soil wash from exposed 

soil surfaces 

Tillage practices to prepare cropland beds and increase drainage will be inevitably 

accompanied by an increase in sedimentation as rainwater washes exposed soils into 

downslope watercourses. 

 

Mitigation: 

• The soils on site are very sandy and are particularly prone to loss due to wind or 

water; 

• Practice good soil management;  

• Minimise the bare soil intercrop period as much as possible; 

• Investigate the use of a cover crop (e.g. Eragrostis) if intercrop period is expected to 

be long; 

• Continue to grass all inter-cropland areas to prevent soil loss; and 

• Devise and implement a stormwater management plan. 

 

2.5.5.4.10 Erosion of on-site wetlands due to increased floodpeaks from exposed and 

hardened soil surfaces 

Similarly increased exposed soil surfaces from tillage practices will be inevitably 

accompanied by an increase in the potential for erosion in those area following stormflow 

events.  

 

Mitigation: 
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• Avoid the creation of concentrated flow paths wherever possible (i.e. do not opt for 

ridge and furrow terraced cultivation practices or try to make large drains between 

croplands as they will erode); 

• Minimize the bare soil intercrop period as much as possible; 

• Investigate the use of a cover crop (e.g. Eragrostis) if intercrop period is expected to 

be long; 

• Continue to grass all inter-cropland areas to prevent soil loss; 

• Devise and implement a stormwater management plan; and 

• Stem any erosion as it occurs by bulldozing, filling, re-contouring and re-vegetating 

the head cut / erosion gulley. 

 

3 WATER AND WASTE MANAGEMENT FRAMEWORK 

3.1 Summary of all water uses  

The purpose of the National Water Act, 1998 (Act No. 36 of 1998) (NWA) is to ensure that the 

nation’s water resources are protected, used, developed, conserved, managed and 

controlled.  

 

Section 21 of the NWA defines eleven (11) consumptive and non-consumptive water uses 

which include: 

• Section 21(a): Taking water from a water resource; 

• Section 21(b): Storing water; 

• Section 21(c): Impeding or diverting the flow of water in a watercourse; 

• Section 21(d): Engaging in a stream flow reduction activity; 

• Section 21(e): Engaging in a controlled activity: irrigation of any land with waste or 

water containing waste; 

• Section 21(f): Discharging waste or water containing waste into a water resource 

through a pipe, canal, sewer or other conduit 

• Section 21(g): Disposing of waste in a manner which may detrimentally impact on a 

water resource; 

• Section 21(h): Disposing in any manner of water which contains waste from, or 

which has been heated in any industrial or power generation process; 

• Section 21(i): Altering the bed, banks, course or characteristics of a watercourse; 

• Section 21(j): Removing, discharging or disposing of water found underground if it 

is necessary for the efficient continuation of an activity or for the safety of people; 

• Section 21(k): Using water for recreational purposes. 
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As per the requirements of the NWA, the following water uses are triggered by this project 

and form part of this license application process: 

• Section 21(a): 

o Abstraction of water from the Mokolo River for the purpose of irrigation; 

o Abstraction of groundwater from boreholes (BH1, BH2 and BH4) for the 

purpose of irrigation; 

o Abstraction of water from onsite in-stream storage dams for the purpose of 

irrigation; 

• Section 21(c) and (i): 

o Location of activities within 500m of a wetland area. 

 

A summary of all of the water uses applicable to these properties are presented in Table 3.1 

to Table 3.3 and their locations illustrated in Figure 3.1.This tables summarises all of the 

existing lawful water uses (Table 3.1), registered water uses for which lawfulness is still to 

be determined (Table 3.2) and water uses being applied for (Table 3.3). Refer to Section 3.3 

for only the water uses being applied for as part of this application.  
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Table 3.1: Summary of Existing Lawful Water Uses  

AgriEagle Water Use License Application  

Section 21(a) 

Water Use 
No. on Map 

Site Name Description  
Co-ordinates 

Property Volume (m³/a) Legal Status  
Latitude Longitude 

1 
Mokolo River  
Abstraction 1  
(Pump Station 5) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°18'46.85"S 28°06'22.36"E 
Vaalwater 137 KR 
Portion 0 

665 732 ELWU (27106293) 

 

Table 3.2: Summary of Registered Water Uses (Lawfulness still to be determined) 

AgriEagle Water Use License Application  

Section 21(a) 

Water Use No. 
on Map 

Site Name Description  
Co-ordinates 

Property Volume (m³/a) Legal Status  
Latitude Longitude 

2 
Mokolo River  
Abstraction 2  
(Pump Station 3) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°18'13.14"S 28°5'25.50"E 
Vaalwater 137 KR 
Portion 0 

1 608 900 
Lawfulness Still to be 
Determined 
(27107568) 

3 
Mokolo River  
Abstraction 3  
(Pump Station 4) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°18'6.26"S 28°3'12.51"E 
Zandrivier 138 KR 
Portion 1 

137 250 
Lawfulness Still to be 
Determined 
(27107559) 

8 Borehole 2 
Abstraction of 
groundwater for the 
purpose of irrigation 

24°17'57.37"S 28°4'27.23"E 
Zandrivier 138 KR 
Portion 0 

198 676 

Lawfulness Still to be 
Determined 
(27107568 volume of 281 
500m3/a) 

Section 21 (b) 

Water Use No. Facility Description  
Co-ordinates 

Property Capacity  Legal Status  
Latitude Longitude 

11 Dam 1 In-stream Storage Dam  24°18'40.93"S 28°4'34.06"E 
Zandrivier 138 KR 
Portion 0 

51 788 
Assumed to be lawful (Letter 
dated 22nd May 2019 to DWS)- 
see Annexure F 

12 Dam 2 In-stream Storage Dam  24°18'29.16"S 28°04'49.91"E 
Zandrivier 138 KR 
Portion 0 

307 939 
Assumed to be lawful (Letter 
dated 22nd May 2019 to DWS)- 
see Annexure F 

13 Dam 3 In-stream Storage Dam  24°18'6.23"S 28°5'14.24"E 
Zandrivier 138 KR 
Portion 0 

125 468 
Assumed to be lawful (Letter 
dated 22nd May 2019 to DWS)- 
see Annexure F 
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14 Dam 4 In-stream Storage Dam  24°17'40.19"S 28°5'25.08"E 
Zandrivier 138 KR 
Portion 0 

101 643 
Assumed to be lawful (Letter 
dated 22nd May 2019 to DWS)- 
see Annexure F 

 

Table 3.3: Summary of all being applied for as part of this application  

AgriEagle Water Use License Application  

Section 21(a) 

Water Use No. 
on Map 

Site Name Description  
Co-ordinates 

Property Volume (m³/a) Legal Status  
Latitude Longitude 

4 
Mokolo River  
Abstraction 4 
(Pump Station 1) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°17'23.08"S 28°05'24.04"E 
Zandrivier 138 KR 
Portion 0 

1 263 760 WUL Required 

5 
Mokolo River  
Abstraction 5 
(Pump Station 2) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°17'57.63"S 28°05'22.35"E 
Zandrivier 138 KR 
Portion 0 

1 263 759 WUL Required 

6 
Mokolo River  
Abstraction 6 
(Pump Station 3) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°18'13.14"S 28°5'25.50"E 
Vaalwater 137 KR 
Portion 0 

1 263 759 WUL Required 

7 Borehole 1 
Abstraction of 
groundwater for the 
purpose of irrigation 

24°18'38.41"S 28°4'2.28"E 
Zandrivier 138 KR 
Portion 0 

31 536 WUL Required 

9 Borehole 4 
Abstraction of 
groundwater for the 
purpose of irrigation 

24°18'22.60"S 28°6'41.53"E 
Vaalwater 137 KR 
Portion 0 

122 989 WUL Required 

10 Abstraction from Dam 2 
Abstraction of surface 
water for the purpose 
of irrigation 

24°18'29.16"S 28°04'49.91"E 
Zandrivier 138 KR 
Portion 0 

71 648 WUL Required 

Section 21(c) & (i) Water Uses 

Water Use No. Site Name Description  
Co-ordinates 

Property 
Length of 

Wetland (m) 
Legal Status  

Start  End 

15 Game Farming Activities  
Activities taking place 
within 500m HGM2 and 
HGM6 

24°17'33.79"S 
28°04'00.62"E 

24°18'11.15"S 
28°3'28.53"E 

Zandrivier 138 KR 
Portion 0 

HGM2: 1 140 
HGM 6: 2 600 

WUL Required 
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16 
Irrigation and Game 
Farming Activities  

Activities taking place 
within 500m HGM1, 
HGM 2, HGM3, HGM4, 
HGM6 HGM8 and HGM 
9 

24°17'28.05"S 
28° 4'40.34"E 

24°18'19.20"S 
28° 5'25.18"E 

Zandrivier 138 KR 
Portion 0 

HGM1: 8 200 
HGM2: 2 200 
HGM3: 1 100 
HGM4: 750 
HGM6: 2 600 
HGM8: 500 
HGM9: 200 

WUL Required 

17 Irrigation Activities  
Activities taking place 
within 500m HGM1 
HGM5 and HGM7 

24°18'16.96"S 
28° 5'36.21"E 

24°18'36.84"S 
28° 6'31.11"E 

Vaalwater 137 KR 
Portion 0 

HGM1: 8 200 
HGM5: 1 600 
HGM7: 400 

WUL Required 
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Figure 3.1: Location of all Water Uses  
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3.2 Existing lawful water uses, generally authorised water uses, exemptions  

3.2.1 Existing Lawful Water Use  

Existing Lawful Water Use (ELWU) is defined in Section 32 of the National Water Act 1998, 

(Act No. 36 of 1998) (NWA) as any water use which has taken place at any time during a 

period of two years immediately before the date of commencement of the NWA or which has 

been declared an existing lawful water use under Section 33 and which was authorised by or 

under any law which was in force immediately before the date of commencement of the 

NWA.  

 

AgriEagle has one (1) abstraction from the Mokolo River (registration nr 27106293) that has 

been determined as an existing lawful water use. 

 

3.2.1.1 Registered Water Use 

There are several water use registration certificates issued to the properties (Vaalwater 137 

KR Portion 0 and Zandrivier 138 KR Portion 1 and 0). The registration certificates were viewed 

in parallel to the DWS’s Water use Authorisation & Registration Management System (WARMS) 

database. The WARMS lists all registered water users within the catchment area. WARMS is 

used as a tool by the DWS to gather the information that they need for the optimal 

management of the countries water resources. The registration of water use on the WARMS 

system is one of these tools. 

 

The WARMS database allows all registered water uses in the catchment area to be identified 

per property. The database also provides the water resource used by each registered property 

as well as the volume registered. The water use registration certificates received are 

summarised in Table 3.5. 

 

As can be seen in Table 3.5, an abstraction allocation of 665 732m3/yr has been determined 

as lawful for Slijpsteen Meel (Pty) Ltd from the Mokolo River. AgriEagle acquired the 

Vaalwater property from Slijpsteen Meel (Pty) Ltd, this allocation should therefore be 

allocated and registered in the name of AgriEagle.  

 

The remaining registered water uses (amounting to 2 266 650m3/yr) are recorded as 

“lawfulness still to be determined”. AgriEagle has not be able to establish from the DWS 

whether the registered certificates are lawful or not. There is evidence of correspondence 

between the DWS and the then landowner dating back to the year 2013. Given that the 

properties have been used as an irrigation farm for over 50 years, AgriEagle have therefor 

assumed these to be lawful and therefore not include in this application for new Water Use 

Licenses.  
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The registered water uses for abstractions and storage still need to be validated and verified 

in in terms of the South African National Water Act. This process is currently being undertaken 

by the DWS and is yet to be finalised. 

 

3.2.1.2 Validation and Verification Process 

It is AgriEagle’s understanding that the properties have been used as irrigation farms for over 

50 years. The DWS embarked on a process of validating and verifying (V&V) registered water 

uses related to abstraction amounting to 2 610 558m3/yr in the year 2013. This process was 

undertaken to determine whether the registered water uses were in fact lawful. As described 

in Section 3.2.1.1 above, one registered water use has been determined as lawful through 

this process (abstraction of 665 732m3/yr of surface water from the Mokolo River on 

Vaalwater 137 KR Portion 0).  

 

At the date of this report, the findings from the V&V process undertaken on the remaining 

registered water uses has not yet been received from the DWS. The landowner at the time 

received a Notice in terms of Section 35(1) of the NWA from the DWS dated 24th June 2013 

(attached as Annexure E). From our knowledge, the landowner at that time responded to the 

letter received from the DWS but did not agree with all the findings contained in the letter. 

The landowner specifically disagreed with the volume of water being stored on the property. 

A response was then submitted to the DWS by the then landowner (dated 23rd January 2014) 

indicating that he was not in agreement with the finding in the Section 35 letter. The then 

landowner disagreed with the volumes of abstraction stated from surface water and 

groundwater and the indication that there was only one (1) storage dam located on the farm 

with a capacity of 23 250m3. The then landowner responded indicating that there were in 

fact four (4) storage dames on the property Zandrivier 138 KR Portion totalling 586 838m3 

(refer to Table 3.4 for the details of the dams as detailed by the then landowner). 

 

It is unclear at date of this report whether the water uses were subsequently amended by 

the DWS based on the response of the then landowner, as no verification certificates have 

been received for the properties to date.  

 

Additionally, satellite imagery supports that the four (4) dams were in existence prior to the 

1996 year. Consequently, for purposes of this application, it has been assumed that all four 

(4) dams are an existing lawful water use. As a result, an application for storage in terms of 

Section 21(b) of the NWA does not form part of this application.  
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Table 3.4: Existing Dam Details as per previous property owner  

Dam 1 

Wall Length (m): 247 

Push Back (upstream) (m): 620 

Gradient(m): 247.4 

Depth(m): 2.5 

Source: Mokolo River 

Capacity (m3) 51 788 

Dam 2 

Wall Length (m): 400 

Push Back (upstream) (m): 738 

Gradient(m): 78.3 

Depth(m): 9.4 

Source: Mokolo River 

Capacity (m3) 307 939 

Dam 3 

Wall Length (m): 360 

Push Back (upstream) (m): 405 

Gradient(m): 78.3 

Depth(m): 5.1 

Source: Mokolo River 

Capacity (m3) 125 468 

Dam 4 

Wall Length (m): 320 

Push Back (upstream) (m): 388 

Gradient(m): 78.3 

Depth(m): 4.9 

Source: Mokolo River 

Capacity (m3) 101 643 
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Table 3.5: Summary of Registered Water use  

Registration 
Number  

Company Name  
Water 
Use  

Purpose  Water Resource  Volume  Property  Legal Status  

27106293 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Mokolo Rivier 665 732m3/yr 
Vaalwater 137 KR 
Portion 0 

Lawful  

27107568 
Slijpsteen Meel 
(Pty) Ltd 

21(b) Storage  Private dams  239 000m3 
Zandrivier 138 KR 
Portion 0 

Lawfulness still to be 
determined 

27107568 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Mokolo Rivier 1 608 900m3/yr 
Zandrivier 138 KR 
Portion 0 

Lawfulness still to be 
determined 

27107568 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Groundwater  281 500m3/yr 
Zandrivier 138 KR 
Portion 0 

Lawfulness still to be 
determined 

27107559 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Mokolo Rivier 137 250m3/yr 
Zandrivier 138 KR 
Portion 1 

Lawfulness still to be 
determined 
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3.2.2 Generally Authorised Water Uses  

3.2.2.1 Surface Water Abstraction and Storage 

Government Gazette Notice 538 of 2016 (dated 2nd September 2016) states that the General 

Authorisation (GA) limits for the abstraction and storage of surface water. As per the GA, the 

following limits are applicable to this quaternary catchment (A42C and A42E): 

• Abstraction of Surface Water: 2 000m3 may be abstracted on each property; and 

• Storage of Surface Water: 2 000m3 may be stored on each property.  

 

The volume of surface water abstracted and stored exceeds the GA limits. It should be noted 

that the validation and verification process is still being undertaken to determine the 

lawfulness of the existing surface water abstraction and storage (four dams) (Table 3.3).  

 

As a result, the additional water volume (amounting to an allocation of 3,695 627m3/yr) 

required to support the development envisaged by the project is being applied for as part of 

this application for authorisation in terms of a Water Use License (WUL).  

 

3.2.2.2 Groundwater Abstraction 

Government Gazette Notice 538 of 2016 (dated 2nd September 2016) states that the GA limits 

for the abstraction of groundwater within quaternary catchment A42C and A42E as zero. As 

a result, all groundwater abstraction needs to be authorised in the form of a WUL.  

 

It should be noted that the validation and verification process is still being undertaken to 

determine the lawfulness of the existing groundwater abstraction (Table 3.3), however it has 

been assumed that the outcome will be that existing groundwater abstraction are determined 

as existing lawful water uses.  

 

3.2.2.3 Storage 

For this application, it has been assumed that all four (4) dams will be validated and verified 

and determined as existing lawful water use. As a result, an application for storage in terms 

of Section 21(b) of the NWA does not form part of this application. 

 

Furthermore, through topographical digital images it can be established that the dams seem 

to have been constructed and have been in existence prior to 1996. Two satellite images of 

the properties in the year 1987 and the year 2000 were obtained. Notwithstanding that the 

images are not crystal clear, it is noted that dam infrastructure in the year 2000 did not 

change to the infrastructure captured in the year 1987 (Annexure G). These images support 

the existence of the storage dams prior to 1996. As a result, in accordance with Section 35(1) 

of the NWA, the storage dams should be considered existing lawful water uses and have been 
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deemed as such by the applicant. Consequently, the storage of water in these dams in terms 

of Section 21(b) of the NWA does not form part of this application. 

3.2.3 Exemptions 

There are no exemptions applicable to this application.  

 

3.3 New water uses to be authorised 

The following water uses are being applied for as part of this application in terms of Section 

21 of the NWA: 

• Section 21(a): Taking water from a water resource; 

• Section 21I: Impeding or diverting the flow of water in a watercourse; and 

• Section 21(i): Altering the bed, banks, course or characteristics of a watercourse 

 

Refer to Table 3.6 for the details related to the water uses being applied for as part of this 

application. The location of these water uses within the property boundaries are illustrated 

in Figure 3.2. 
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Table 3.6: Details of Wate Use being applied for 

AgriEagle Water Use License Application  

Section 21(a) 

Water Use No. 
on Map 

Site Name Description  
Co-ordinates 

Property Volume (m³/a) Legal Status  
Latitude Longitude 

1 
Mokolo River  
Abstraction 4 
(Pump Station 1) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°17'23.08"S 28°05'24.04"E 
Zandrivier 138 KR 
Portion 0 

1 263 760 WUL Required 

2 
Mokolo River  
Abstraction 5 
(Pump Station 2) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°17'57.63"S 28°05'22.35"E 
Zandrivier 138 KR 
Portion 0 

1 263 759 WUL Required 

3 
Mokolo River  
Abstraction 6 
(Pump Station 3) 

Abstraction of surface 
water for the purpose 
of irrigation 

24°18'13.14"S 28°5'25.50"E 
Vaalwater 137 KR 
Portion 0 

1 263 759 WUL Required 

4 Borehole 1 
Abstraction of 
groundwater for the 
purpose of irrigation 

24°18'38.41"S 28°4'2.28"E 
Zandrivier 138 KR 
Portion 0 

31 536 WUL Required 

5 Borehole 4 
Abstraction of 
groundwater for the 
purpose of irrigation 

24°18'22.60"S 28°6'41.53"E 
Vaalwater 137 KR 
Portion 0 

122 989 WUL Required 

6 Abstraction from Dam 2 
Abstraction of surface 
water for the purpose 
of irrigation 

24°18'29.16"S 28°04'49.91"E 
Zandrivier 138 KR 
Portion 0 

71 648 WUL Required 

Section 21(c) & (i) Water Uses 

Water Use No. Site Name Description  
Co-ordinates 

Property 
Length of 

Wetland (m) 
Legal Status  

Start  End 

7 Game Farming Activities  
Activities taking place 
within 500m HGM2 and 
HGM6 

24°17'33.79"S 
28°04'00.62"E 

24°18'11.15"S 
28°3'28.53"E 

Zandrivier 138 KR 
Portion 0 

HGM2: 1 140 
HGM 6: 2 600 

WUL Required 

8 
Irrigation and Game 
Farming Activities  

Activities taking place 
within 500m HGM1, 
HGM 2, HGM3, HGM4, 
HGM6 HGM8 and HGM 
9 

24°17'28.05"S 
28° 4'40.34"E 

24°18'19.20"S 
28° 5'25.18"E 

Zandrivier 138 KR 
Portion 0 

HGM1: 8 200 
HGM2: 2 200 
HGM3: 1 100 
HGM4: 750 
HGM6: 2 600 
HGM8: 500 
HGM9: 200 

WUL Required 

9 Irrigation Activities  
Activities taking place 
within 500m HGM1 
HGM5 and HGM7 

24°18'16.96"S 
28° 5'36.21"E 

24°18'36.84"S 
28° 6'31.11"E 

Vaalwater 137 KR 
Portion 0 

HGM1: 8 200 
HGM5: 1 600 
HGM7: 400 

WUL Required 
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Figure 3.2: Location of water uses being applied for  
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3.4 Waste Management  

AgriEagle are cognisant of the harmful impact that improper waste management can have on 

water resources and the environment. Their operations will always be conducted with the 

protection of the environment and water resources in mind, especially the preservation of 

water quality. To achieve this, they will deploy good water management practices to improve 

the quality of crops whilst being efficient in their consumption of water and preservation of 

the quality of water.  

 

AgriEagle believe that efficient water management and reducing the carbon footprint must 

be central for all farming operations including themselves. Ensuring that they manage their 

natural resources with care so that it provides livelihoods for present and future generations, 

is the responsibility of all. Their usage will be aimed at preserving the available water sources 

and the ecosystem. 

 

3.4.1 Crop Farming Waste  

The project will over time farm Macadamia, Citrus, Blueberries, Avocados and Cash crops. 

These crops will require administration of agrochemicals to facilitate the growth and health 

of crops as well as protection from pests and diseases.  

 

It is expected that the farming operations will emit a certain level of organic waste into the 

soil and inherently groundwater. The envisaged crops will require the application of 

fertilizers, pesticides and herbicides to improve yield and prevent diseases. AgriEagle 

commits to using organic fertilizers and avoid the use of synthetic fertilizers where possible. 

 

In the event that synthetic fertilizers are used, these will be used carefully and responsibly, 

not only to maintain the crop but to support food safety. AgriEagle are aware that 

dependence and overuse of synthetic fertilisers, pesticides and herbicides reduces long-term 

soil fertility, causes soil erosion, pollutes water supplies, poisons fragile ecosystems, exposes 

farmers as well as farm workers to toxins, and contributes to climate change through 

greenhouse gas emissions. These also have a greater propensity of compromising food safety 

if not handled appropriately.  

 

Their farming operations are mainly to produce food with a majority of produce being export 

based, consequently food safety is central to their business and critical for their reputation 

in the market. Where possible they will use drip irrigation to conserve water usage and 

scientifically monitor use of fertilizers to improve yields.  
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Given the high value of the crops farmed and that these will mainly be for the export market, 

they will periodically have to test the soil for mineral content to ensure that in all their 

activities the crops produced are fit for human consumption and to ensure that they meet 

the necessary industry health and safety standards.  

 

Protecting groundwater from nitrogen contamination is an important health and 

environmental issue. The application of large amounts of nitrogen fertilizers to crops can 

result in excessive nitrogen accumulation in soils and excessive leaching into groundwater 

bodies. This will be avoided by AgriEagle.  

 

The compulsory testing of soil as part of their food safety measures will also serve as a key 

control for the detection of unhealthy soil content and degradation.  

 

The remediation of the soil content will not only be critical for the success of the crops but 

will also serve as a natural hedge against pollution of the soil and water sources. 

Consequently, the monitoring of Nitrogen and Sulphur levels in the soil will be detected and 

remediated as part of their operational activities. Their dependency on healthy water and 

soil content for their operations naturally aligns their business interests with those of the 

Department of Water and Sanitation to preserve and avoid degradation of water and soil 

quality. 

 

3.4.2 Livestock Waste  

The Young Black Farmers Entrepreneurs Hub will include limited livestock farming on 

approximately 123ha of land.  

 

It is expected that animal waste will not be significant given the size of the land and 

envisaged scale of operations. Should activities increase to proportions where there is large 

volumes of animal waste, adequate waste disposal strategies will be implemented to ensure 

that this waste is disposed of in an environmentally friendly manner, safe from vermin, 

scavenging animals and other waste area pests.  

 

In the unlikely event that operations yield substantial manure, stock piling of manure which 

poses Nitrogen risks will be avoided at all cost. AgriEagle will seek effective ways to avoid 

the pollution of soil and consequently water from livestock waste. 
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4 AGRICULTURAL DEVELOPMENT AND PRODUCTION PLAN 

4.1 Crop/Animal Management Practices  

The project area has historically been used for agricultural activities. Prior to the purchase 

of the properties by AgriEagle, maize and potatoes were grown and irrigated on the various 

farm portions for more than 50 years. The 19 pivots on the properties were established to 

support the irrigation of these crops. Since purchasing of the farms, AgriEagle proposes to 

continue with the use of the properties as previously demarcated irrigation areas as detailed 

in Section 4.2. 

 

Their intent is to farm the crops in a socially responsible and sustainable manner. AgriEagle 

commit to always conduct themselves in an ethical manner, to positively impact their 

business and the hundreds of employees expected to be part of the project. They are 

committed to deploying management systems that enhances the efficiencies of their 

operations without being harmful to the environment and ensuring that they uphold the rights 

of their employees at all times.  

 

They believe that good agricultural crop production management practices are important to 

preserve the structure and stability of the agro-ecosystems necessary for sustainable 

production of crops in order to protect the environment and support long term ability of 

farmlands to be able to produce food for generations to come. AgriEagle further believe that 

the commercial requirement to increase yields should always be balanced with achieving 

those yields in manner that protects the environment and water sources and simultaneously 

promotes food safety. 

 

Given the diversity of the crop to be planted, AgrieEagle will deploy management practices 

that are most suited for each crop. The timing, application of fertilizers and irrigation 

methods to be applied will be informed by each crop’s specific needs. Their management 

practices will be deployed to improve the yield of each crop balanced with an informed view 

on the potential impact to the environment.  

 

At the onset, they were intentional in their selection of crops for the project to ensure that 

the respective crops are most suited for the climate and soil. This compatibility naturally 

reduces excessive reliance on fertilizers and pesticides that would otherwise be necessary to 

improve crop production. 

 

Management practices for each crop shall be informed by the following:  

• Type of variety; 
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• Condition of the crop; 

• Information on specific pest and diseases risks; 

• Crop reaction to pruning; and  

• Other means of crop protection methods that do no harm the environment.  

 

Depending on the crop, AgriEagle will consider covering of crops, crop rotation, soil testing, 

record keeping, proper water and irrigation management, pesticide and/or fertilizer 

management systems. Attention to these should maximise crop yield, enhance soil quality, 

ensure biodiversity conservation whilst minimising harm to the environment.  

 

Given the scale of the project, they are committed to employing management practise that 

are not only eco-friendly but also smart to improve operational efficiency and allow them an 

opportunity to respond to any crop threats proactively and promptly. They will develop an 

integrated pest management practice aimed at reducing crop and environmental harm by 

insects, weeds, and diseases. In addition, regular physical inspection of crops to determine 

the type of pest (insect, weed, or disease) will be undertaken. Management strategies will 

be determined based on an analysis of the potential damage weighted against the cost of 

control. Where pest control is determined cost-effective, additional evaluations will be made 

to determine the most suitable control measures based on cost, result, and environmental 

impact. 

 

They will make use of smart technology such as computerised irrigation systems to manage 

and monitor the volume, frequency and application rate of irrigation water and nutrients in 

a planned, efficient manner. Where feasible, a nutrient management plan will be used to 

determine the correct amount and form of plant nutrients needed to achieve optimum yields 

whilst simultaneously preventing excess nutrients from impacting water sources.  

 

Further to adopting eco-friendly management practices, they commit themselves to the 

broader principles of sustainable farming not only to preserve and enhance the environment 

but to positively impacting the lives of our employees and surrounding community. Their 

business is committed to the following:  

• Contribute to food security; 

• Protect the environment and natural resources; 

• Promote Health and Safety; 

• Exercise fair labour practises for all our employees; and 

• Adhere to best practice standards to promote food safety. 
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Sustainable livelihood and social wellbeing depend largely on the production of agricultural 

crops. Their mass production guarantees food security for society and growth for the economy 

through foreign earning and jobs creation. However, this must be weighed and managed 

against potential disturbance/destruction of agroecosystems adjacent to the projects. It is 

therefore, AgriEagle’s intentions to ensure that they constantly maximise on production 

output whilst managing the production inputs and minimising any potentially negative outputs 

that would be detrimental to the adjacent ecosystems.  

 

Furthermore, they aim to adhere to the highest standards of ethical management in relation 

to the key pillars of good agricultural practice: 

• Social - their people and adjacent communities; 

• Ecological – their physical environment; and 

• Transparency and accountability  

 

These will be based on the premise that they aim to exceed all minimum set standards for 

operating within their agroecosystem by adopting best management practices within each 

crop of interest. 

 

A best management practice is any method or practice that has been proven to be technically 

and environmentally sound and which, when utilised in agricultural crop production, prevents 

or reduces the common problems generally related to agricultural production. 

 

4.1.1 Social 

AgriEagle believe that all people are born with inherent human rights and deserve respect in 

society in general but in the workplace in particular. This is informed by the principle of a 

workplace characterised by safety, freedom from discrimination, a right to a livelihood and 

access to opportunity.  

 

As such they are of the view that the following practices are of significant importance to 

their operation and ensuring the wellbeing of their employees: 

• Strict non-discrimination policy will apply to all stake holders; 

• Active support to be given to all vulnerable groups including women and people living 

with disabilities; 

• Payment of wages that are no less than the statutory requirements; 

• Employees that reside on the farm will be given adequate housing that conforms to 

a decent standard; 

• Employees will be encouraged and incentivised for bringing improvements to the 

operations of the farm; 
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• Qualifying employees will able to earn and contribute to retirement plans 

• Provision of work-related education for the self-improvement of our staff; 

• Creating a transparent and open environment for all workers including 

communication of rights and contractual obligations; 

• Creating of a stable environment by offering permanent contracts where possible; 

• Provision of amenities that are humane up to hygiene standards; and 

• Provision of required protective equipment for those that need them. 

 

4.1.2 Ecological 

Due to the complex nature of agroecosystems and their interaction with the environment, 

there is the need to carefully weigh any agricultural crop management practice so as not to 

compromise the interactions between the agricultural crops and the impact they may have 

in the physical environment. This is with regards to managing impact that the operations 

have on the physical environment, which is largely made up of shared resources. These shared 

natural resources are relied upon by society as a whole. It is therefore of utmost importance 

that AgriEagle play their part in safeguarding and, where possible enhancing their state. 

These include: 

• Water;  

• Soil; 

• Animals; and  

• Biodiversity.  

 

4.1.2.1 Water 

As a resource, water is perhaps one of the singularly most important and scarce of the 

resources require not only in agriculture but in society and nature in its entirety. It is equally 

one of the most abused and misused resource. As part of its management and operating 

practices, AgriEagle will put in place the following as water management practices: 

• Constant assessment of water use function and a continuous drive to ensure that 

there is constant monitoring of use and improvement of efficiencies; 

• Ensuring the efficient use of water starting with best practice irrigation systems and 

planting methodologies to ensure minimisation of wastage and maximisation of reuse 

where possible; 

• Minimisation of pollutants in the water by minimising the runoff of animal waste, 

fertilisers and other pathogens that may be detrimental to the quality of water; 

• Crops and all livestock have be chosen for the suitability of the climate and region to 

ensure maximisation of the long-term sustainability of water resources; 
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• Ensuring the minimisation of all disturbances to waterways for the benefit of all users 

and for the promotion of biodiversity. This includes the management and elimination 

of invasive species and unlawful obstructions; and 

• Creation and maintenance of healthy soils to improve water retention and minimise 

water abstraction of irrigation. 

 

4.1.2.2 Soil 

Soil is a key foundation of the regenerative, biodiverse and sustainable ecology. As such it is 

important to ensure that the use of all soil conforms to the best management practices:  

• Minimisation of loss due to erosion and the deliberate exposure to the elements 

where this is avoidable; 

• Elimination or minimisation of toxic materials and techniques to preserve the quality 

and ‘life’ of the soil; 

• Maintenance of healthy soils through the measured input of chemicals to ensure 

ability of the soils to regenerate; 

• Increased input of organic material to ensure return to natural state;  

• Land use management through proper crop selection and rotation; 

• Understanding and monitoring of the nutrient cycle of the soil for the application of 

trace elements to improve nutrient uptake; and 

• Guarding against the build up of negative or harmful elements that arise from long 

term use; 

 

4.1.2.3 Animals 

Animal husbandry is a significant component of the Agri-economy which provides both 

sustenance and economic opportunity to the society. It is with this in mind that AgriEagle 

also acknowledge that all animals have intrinsic value. It is also a found principle of all 

livestock related good agricultural practice that all animals, as living beings, have needs. In 

turn, if these needs are met the end product will always be of a superior quality: 

• All animal activity and husbandry will be informed by the carrying capacity of the 

land; 

• AgriEagle will constantly take care not to overgraze the land allotted to animal 

husbandry; 

• All animals chosen for husbandry will be compatible with the climate of the farms; 

• As a principle and as far as is possible, AgriEagle will provide all animals with as 

natural a diet as possible; 

• Feeding supplements will be kept to a minimum to ensure the health and robustness 

of the animals; 
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• Management of animals grouping by age, sex and density will be adopted to avoid 

stress and injury; 

• They commit to avoid unnecessary harm and mutilation of animal unless it falls into 

the management program of the farm; and 

• Humane treatment of sick animals through the provision of health care and 

supplementary diets. 

 

4.1.2.4 Biodiversity 

The farm and its activity take place in the context of a natural environment from which it 

cannot be separated. Therefore, AgriEagle endeavours to minimise the negative footprint of 

their environment and the organism that exist therein. Many of these organisms are crucial 

for the maintenance of equilibrium on the farm itself. Practices to be adopted in this regard 

are as follows: 

• Maintenance and protection of areas containing native vegetation. Especially 

wetlands, waterways and other areas of high conservation value; 

• Minimising the collection, hunting and elimination of native species and those that 

depend on it. Where this is done, it will be done with best practise and in compliance 

with local conservation regulations; 

• Setting aside of some of the land on the farm for the creation/maintenance of a 

biodiversity habitat; and 

• Maintaining and reestablishment natural vegetation around waterways and other 

delicate areas. 

 

4.1.3 Accountability and transparency 

There can be no sustainability in the absence of accountability and transparency. All 

stakeholders including consumers are able to make better decision and improve on their 

actions when they are better able to monitor the impact of their decisions. It is therefore 

important to have comprehensive reporting systems that addresses all operating aspects of a 

farm to better inform the consumer as to the origins of their produce. Consequently, to allow 

for tractability and continuous operational improvement as key principles of accountability 

and transparency AgriEagle aims to: 

• Constantly monitor and evaluate performance against set standards or goals; 

• Constantly assess target shortfalls and monitor corrective steps; 

• Ensure that all stakeholders have access to appropriate grievance procedures; 

• Regular invitation of inquiry and assessment into and of farming operations. This is 

often achieved through certification with relevant bodies; 

• Maintain a standardised recording and reporting of all activities and inputs into the 

farming activities; and 
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• Participation in assurance programs to ensure that the highest standard of ethical 

operations are met and maintained. 

 

4.2 Proposed Cropping/Animal Production 

The envisaged project is a multi-crop investment in high value crops planted over 400ha, with 

approximately 100ha of cash crops and limited livestock farming as a mentoring venture for 

Young Black Entrepreneurs.  

 

The selection of Blueberries, Macadamia, Citrus and Avocado was informed by their 

commercial value of the crops and lack of black economic representation in these sectors. 

AgriEagle have acquired land best suited for the production of these crops and have the 

necessary infrastructure to support the planned crops.  

 

The project is a long term capital intensive undertaking and therefore will be developed in 

phases. The production plan of the project will be influenced by the following: 

• Securing of water rights and the approval of the WULA process with DWS; 

• Development time required for the respective crop;  

• Availability of climate appropriate cultivars; 

• Availability of additional capital; and 

• Optimum planting season. 

 

Table 4.1 provides an overview of the various crops over a 12 year term. The envisaged 

implementation of the plan will be influenced by factors outlined above. The plan will be 

reviewed annually to assess risks that may threaten the implementation of the plan and 

formulate appropriate responses to the identified risks. 

 

Throughout the projected 12 year period, high value cash crops are expected to be planted 

and harvested in the same year.  

 

AgriEagle has already incurred millions of Rands in preparation for the project, acquiring 

land, equipment, employing staff, preparing the fields and ordering seed and cultivars in 

anticipation of the award of the WUL. 
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Table 4.1: Annual Production Plan  

 

 

4.3 System Operations Management Programme 

Within all of the ecological areas of considerations there are a number of systems and steps 

that can be taken to manage operations to ensure that AgriEagle operates in a sustainable 

manner with minimal impact on the surrounding environment. The specific programs around 

each of the areas of concern are is detailed in Table 4.2. 

 

Table 4.2:AgriEagle Programs 

Objective Program System Used 

Water conservation 

Metering and weekly recording of abstractions 
Use of automated DMF moisture probes to avoid over 
watering. 
Use of soil augers to check moisture of soil. 
Constant management of invasive species 

DMF Probe 
Recorder 
Water Metering and 
abstraction 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 127 

Use of correct irrigation methods and sprayers. 
Annual addition of organic matter to the soil 

Global Gap Farm 
Management  
SIZA Farm 
Management 

Water resource 
Protection 

Management of farm mechanical waste runoff (used 
oil, diesel, and other lubricants). 
Collection of old oil. 
All diesel is surrounded by bunding. 
Al scrap batteries are recycled. 
Strict adherence to fertilizer dosages to prevent 
runoff into water source. 
Restrained use of red label chemicals. 
Logging of all agricultural chemicals that are used. 
Constantly seeking more eco-friendly alternatives to 
harmful chemicals. 
Ensuring water sources are cleared of organic waste 
like animal carcasses. 

Objective Program System Used 
Soil Maintenance Annual soil profiling to determine soil health and 

nutrient level. 
Soil fertilization. 
Annual addition of organic matter (compost and 
mulch). 
Logging of all changes in soil composition. 

Agritechnovation 
Soil Analysis 
Global Gap Farm 
Management  
SIZA Farm 
Management 
Crop rotation 

Soil Protection Management of farm mechanical waste to prevent 
soil contamination (used oil, diesel, and other 
lubricants). 
Collection of old oil. 
All diesel is surrounded by bunding. 
Al scrap batteries are recycled. 
Strict adherence to fertilizer dosages to prevent 
runoff into water source. 
Restrained use of red label chemicals. 
Logging of all agricultural chemicals that are used. 
Constantly seeking more eco-friendly alternatives to 
harmful chemicals. 
Ensuring water sources are clearing of organic waste 
like animal carcasses. 
In row planting of grass and other ground coverage 
vegetation to prevent erosion. 
Where crops are not perennial there is a system of 
crop rotation. 

 

4.4 Production Targets  

Production targets have been determined based on industry insights of achievable yields for 

each crop. AgriEagle aims to deploy management practises that will improve these yields. 

For planning purposes, the production targets are the expected baseline yields. As the 

selected crops are mainly long term crops and there is industry commitments to increase 

yields for the export market, they are confident that over the years there will be industry 

developments relating to research on cultivars and their management that supports improving 

the targeted production targets (Table 4.3).  

 

In managing their crops, AgriEagle will continually seek new ways to operate efficiently and 

increase productivity through use of energy, water and other natural resources, as well as 

promoting sustainable environmental management and food safety practises. 
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Table 4.3: Production Targets   

 

 

The production targets above are however, only possible assuming the following:  

• The requested WUL is issued to the project and availability of water is secured; 

• Favourable weather conditions; 

• Selection of the variety and cultivars proves to be optimal for the region; 

• Access to export markets remains available and is expanded; 

• Availability of human capital with relevant skills; 

• Global demand and pricing for export crops is maintained; 

• Government supports exports through maintenance of infrastructure such as ports 

and maintenance of foreign country relationships; 

• Global GAP accreditation is achieved; and 

• Access to additional funding is realised.  

 

AgriEagle believes that the production targets are achievable and that given the scale of the 

orchards, its production will contribute to the national output and go some way in 

transforming these sectors. These targeted production levels will support the creation of 

hundreds of jobs anticipated from the project as well as the added benefits to the 

community. 

 

4.5 Crop/Animal Water Requirements  

Refer to Section 5.1 for the water demand analysis undertaken for the project area. The crop 

water requirement was determined using the Crop Water and Irrigation Requirements 

Program (CROPWAT) (Food and Agriculture Organization of the United States, 2020). 

 

4.6 Marketing Plan 

4.6.1 Strategy and Planning 

Prior to meeting consumer demands on quality, the main challenge in accessing global 

markets in the fruit industry is the ability to comply with global standards that provide 

assurance over food safety. Compliance with global safety standards is expensive and not 

affordable for many black farmers, making compliance another real barrier for black farmers 

having no access to the export market and main-stream economy. 
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The majority of AgriEagle’s crop will be export based and will have to comply with applicable 

industry standards such as Global Good Agricultural Practice (GAP) to ensure that their 

produce meets the necessary safety, production and quality requirements for the export 

market. 

 

From inception, the operations will be conducted with an attitude and outlook of meeting 

Global GAP standards. AgriEagle will be intentional about compliance with all sanitary and 

phytosanitary standards to secure export access for its produce. This will not only create an 

opportunity to access global Markets but will provide a structure and system that they can 

test their efforts against other growers locally. Their business operations will be conducted 

in a sustainable and environmentally friendly manner with the welfare of their employees at 

the core of their operations. 

 

In the first few years of operations reputable exporters will with skills and capability to reach 

wider markets will be used. AgriEagle’s selection of exporters will be based on the following:  

• Compatibility of ethos and values; 

• Compliance to global quality standards; 

• Proximity of exporter to their operations 

• Inclination of exporter to support black businesses; and  

• Reputation and global reach of exporter.  

 

AgriEagle’s mission for the project is that it would also produce other opportunities along the 

value chain. Black economic participation in the packing of fruit and exporting of fruit to 

market is still marginal. They will dedicate resources to gain market insights on these sectors 

and consider if there are viable opportunities to meaningfully participate in these. As a large 

scale black commercial farmer of high value crops, they are best placed to take advantage 

of these opportunities and claw back some of the value along the value chain. 

 

AgriEagle’s commitment to quality, food safety and staff welfare should yield produce of 

export grade. They intend to capitalise on that quality and advance a “home grown” value 

proposition by black farmers’ proposition to local retailers like Woolworths, PicknPay and 

Checkers. 

 

4.6.2 Opportunity 

It is no secret that South Africa has a racially biased profile especially with regards to 

commercial farming with Black farmers dominating subsistence/domestic farming.  
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The economic parity between commercial farmers and black farmers was the bedrock for the 

establishment of empowerment policies such as the Agri Sector BEE code. The code although 

developed with good intentions, has not yielded the inclusion of black farmers at scale. The 

requirement for commercial farmers to still procure 3% of their profit after tax from black 

suppliers in AgriEagle’s view still does not create a substantial opportunity for inclusiveness 

of black people into the sector.  

 

Farming of niche crops remains highly untransformed in South Africa, with a large part of the 

value chain (route to market for export goods) in the hands of a select few. Given the 

importance and growth of the export market for South Africa. Market research on South 

Africa’s agricultural produce indicates the following: 

• The country exports 2.7 million tons of fruit annually to more than 90 countries; 

• 33% of SA’s fresh fruit is exported; 

• South Africa is the second largest exporter of citrus; and 

• Export value approximates R26 billion ($2.4 billion). 

 

The local fruit industry presents large potential to grow exports and increase the participation 

of black farmers and to create employment. South Africa’s participation in the foreign 

markets is important for trade and diversity of offerings in the global market. 

 

Table 4.4 provides overview of South Africa’s standing in relation to the world on the selected 

project crops. 

 

Table 4.4: South Africa Standing on selected crops 

 

 

The country’s fresh fruit industry is currently the largest exporter of agricultural products, 

contributing 52% of the value of South Africa’s agriculture export bucket. It also represents 

28% of total employment in agriculture.  
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Macadamia, Citrus, Avocados and Blueberries are not only relevant for their export values 

but their ability to generate jobs. Increased production to support the growing global demand 

for South Africa’s fruit presents an opportunity to take advantage of some quick wins for job 

creation nationally especially in the wake of COVID-19. These are highly labour intensive 

crops where there is still a strong and growing global demand for South Africa’s produce.  

 

South Africa is already an established player in global fruit exports, especially citrus. A 

greater opportunity exists for the country to increase its global presence with Avocados and 

Blueberries.  

 

South Africa has a rare opportunity to broaden market access for exports to the BRICS 

developing countries. Access to these markets for Citrus has proved beneficial to the country, 

contributing to South Africa being the second largest exporter of Citrus. 

 

The SA Citrus Growers Association attributes the success of the citrus industry to have been 

largely bolstered by research, innovation and technological developments, driven by the 

industry’s association in collaboration with government. These elements are critical aspects 

in maintaining markets, negotiating new markets and complying with sanitary and 

phytosanitary standards imposed by different importing countries. However, strict 

phytosanitary requirements remains a barrier to most global markets for South Africa.  

 

Agriculture industry leaders are of the view that if South Africa were to aggressively pursue 

and find new export markets it can achieve an overall conservative growth of 5% annually to 

the year 2023. All things being equal, such level of production could create up to 100 000 

jobs in the sector. 

 

Access to markets in the South and East Asia remain untapped potential for South Africa, and 

government and the industry are exploring all avenues to opening these markets.  

 

AgriEagle’s view is that the country is well poised to play a greater role in global markets. 

This affirms that market access for the project is real and significant. 

 

4.6.2.1 Macadamia 

Global demand for Macadamia remains strong. AgriEagle’s intention is to develop 110ha of 

Macadamia nuts and contribute to the export value of the nuts for the country.  

• South Africa is the second world exporter after Australia, having over 30% of the 

global market share; 

• Largest producer on the African continent followed by Malawi; and 
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• 47% of domestic production exported to the Europe and 41% to North America. 

 

4.6.2.2 Blueberries  

According to the South African Blueberry Berry Association, the export Blueberry market is 

said to have increased by more than 50% on previous years. In the 2019 year, South Africa 

exported over 12 200 tonnes being over a 50% rise on the 8 000 tonnes for the period before.  

 

The demand of the South African Blueberries is expected to increase with the introduction 

of more varieties on the market and increase in hectares planted.  

 

Seventy percent (70%) of South Africa’s berries are exported. AgriEagle are confident that 

their 100ha Blueberry development will contribute to that robust global demand.  

 

The acclaimed health benefits of the Blueberry have also resulted in an increase in the 

consumption of the fruit locally. As a black grower, AgriEagle sees an opportunity to be an 

empowered supplier to local retailers such as Woolworths, Spar and Checkers.  

 

Although there is exceptional value and opportunity in the global market for South African 

Blueberries, competition remains rife, especially with South American suppliers like Chile 

and Peru. The clashing of supply between the Southern regions often leads to price pressures. 

In the absence of additional markets in Asia and the Middle East, the growing oversupply in 

Europe is forcing the industry to also focus on the local market, creating opportunity for a 

thriving local market. Although mainly export based, AgriEagle will prioritise increasing its 

local market access to mitigate against European price pressures and thrive to be a supplier 

of choice for local retailers. AgriEagle see a large agro processing opportunity for this fruit 

locally.  

 

4.6.2.3 Peanuts  

The South African peanut production has shrunk significantly over past two decades. Current 

production is said to be approx. 22 000 tonnes whilst local demand is almost four-fold of 

production.  

 

A significant decline in groundnuts harvested and an increase in imports of peanut butter, 

presents an opportunity to revive the R2,5 billion industry.  

 

STATS SA reports that 0.05% of every rand spent on groceries in South Africa goes towards 

the purchase of peanut butter, and that South Africans consume around 80 000 tonnes of 

peanuts each year whilst spending more than R1-billion on peanut butter annually.  
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There is a very strong local demand for groundnuts. AgriEagle will prioritize quality and 

compliance with world standards which would not only plug the local demand gap but would 

provide wider access to the export market provided prices support it.  

 

4.6.2.4 Citrus  

The country has over 85 000ha of citrus planted with more than 42% of that planted in 

Limpopo. Over the years the country has seen an increase in the value of Citrus exports. 

South Africa is currently the second global exporter of citrus after Spain. Figure 4.1 illustrates 

the total citrus exports through the years according to the South African Growers Association.  

 

Although the European Union remains the largest market for South African citrus exports, 

South Africa has diversified its export markets in recent years especially to its BRICS partners 

(Brazil, Russia, India, China, and South Africa). Russia is now South Africa’s third largest 

destination in grapefruits, oranges and soft citrus and fifth in lemons, while China is second 

in oranges and grapefruit.  

 

Demand for SA citrus, particularly soft citrus and lemons continues to increase. The citrus 

industry has shown resilience in the era of the Citrus Black Spot in 2016 and its response has 

continued to guarantee supply to the European markets. The organisation and high standard 

of compliance by the South African industry in production, distribution and exporting has 

been beneficial to the local industry amidst the COVID-19 pandemic and safety requirements 

on exporters. 
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Figure 4.1: Total Citrus Exports 
 

4.6.2.5 Avocados  

Avocados have enjoyed robust growth over the years as the “green gold”. Although 

production has fallen slightly over the past two years due to drought, it is estimated that the 

country still plants over 1 000ha of Avocados annually. Domestic consumption is strong with 

over 50% of the annual production being consumed locally.  

 

The export market is also strong with dominance in Europe. The country is negotiating market 

access to the United States which would increase access for domestic producers. The US is 

said to consume over 1 billion tonnes of avocado annually (Figure 4.2). 

 

 

Figure 4.2: Total Avocado Exports 
 

5 WATER RESOURCES DEVELOPMENT PLAN 

5.1 Water Demand Analysis  

A water demand assessment as undertaken as part of the investigation undertaken by GCS in 

September 2020 (Annexure B). 

 

The water demand assessment was conducted using the planned crop allocation provided by 

AgriEagle (Figure 1.3). AgriEagle intends to grow the crops as follows; Blueberry (90ha), 

Macadamia (100ha), Avocado (110ha), Citrus (107ha), and Cash crops (100ha). The crop water 
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requirement was determined using the Crop Water and Irrigation Requirements Program 

(CROPWAT) (Food and Agriculture Organization of the United States, 2020). 

 

The calculations of water demand for each crop was based on A-Pan evaporation (ETo), which 

is equivalent to approximately Symons Pan Evaporation, with an additional 30mm each month 

(Allen, et al., 1998). Therefore, the A-Pan reference Eto for this area would be equal to 2 

061mm/yr.  

 

It was found that Avocado and Macadamia have a very similar water use and therefore can 

be calculated as two thirds (2/3) of reference Eto (Allen, et al., 1998) (Food and Agriculture 

Organization of the United States, 2020). Since Avocado will be planted on a larger surface 

area, the water use would be higher. The annual water use for Avocado and Macadamia was 

calculated as follows: 

 

Avocado Water demand  = 110 ha x (2/3 x 2061 mm/yr) 

    = 1 100 000 m2 x 1.374 m/yr 

    = 1 511 400 m3/yr 

 

Macadamia Water demand = 100 ha x (2/3 x 2061 mm/yr) 

    = 1 000 000 m2 x 1.374 m/yr 

    = 1 374 000 m3/yr 

 

The water use of citrus ranges between 50 – 70% of Eto (Allen, Pereira, Raes, & Smith, 1998) 

(Food and Agriculture Organization of the United States, 2020), however in order to be 

conservative, the extreme of 70% was used. The annual water use of Citrus was calculated as 

follows: 

 

Citrus Water Demand  = 107 ha x (0.7 x 2061 mm/yr) 

    = 1 070 000 m2 x 1.4427 m/yr 

    = 1 543 689 m3/yr 

 

Blueberries are very water intensive, and have a water use of up to 80% of Eto (Allen, Pereira, 

Raes, & Smith, 1998) (Food and Agriculture Organization of the United States, 2020). The 

annual water use of Blueberry was calculated as follows: 

 

Blueberry Water Demand = 90 ha x (0.8 x 2061 mm/yr) 

    = 900 000 m2 x 1.6488 m/yr 

    = 1 483 920 m3/yr 
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Maize was used as a reference for the calculation of the water demand of cash crops. Maize 

has a water use of 715mm/ha (Allen, Pereira, Raes, & Smith, 1998) (Food and Agriculture 

Organization of the United States, 2020). The annual water demand for cash crops, with 

maize used as a reference, was calculated as follows: 

 

Cash Crop Water Demand = 100 ha x (715 m/yr)  

    = 1 000 000 m2 x 0.715 m/yr 

    = 715 000 m3/yr 

 

A summary of the water demand compared to the water availability from Boreholes, the 

Mokolo River and the dam can be seen in Table 5.1. It was determined that there is more 

than sufficient water available to meet the demands of the planned crop allocations on the 

Vaalwater Property. 

 

Table 5.1: Comparison of water availability and water demand  

Water demand Water Availability 

Crop Type  Annual Water Demand (m3/yr) 
Water 
Source 

Mean Availability/Yield (m3/yr) 

Avocado 1 511 400 Boreholes 353 202 

Macadamia 1 374 000 Mokolo River 31 554 299 

Citrus 1 543 689 Dam 71 648 

Blueberry 1 483 920     

Cash Crops 715 000     

Total  6 628 009 Total 31 907 501 

Difference 25 279 492 

Percentage  21% of total water available is required 

 

5.2 Water Abstraction  

The water required for the project area is proposed to be abstracted from the following 

sources: 

• Groundwater: (Borehole 1, 2 and 4); 

• Surface Water: Mokolo River; and 

• Surface Water: In stream storage Dam on site (Dam 2).  

 

From all of the water availability analyses completed, it was found that in total the Vaalwater 

property have available 31 907 501m3/yr of water that can be abstracted from the Mokolo 

River, the dam and boreholes. The demand study indicated that there would be a total 

demand of 6 628 009m3/yr required for the planned crop allocations of Avocado, Macadamia, 

Citrus, Blueberry and Cash Crops on the Vaalwater Property. It was determined that there is 
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more than sufficient water available to meet the demands of the planned crop allocations on 

the Vaalwater Property. The required water for the project amounts to less than 21% of the 

total water available. A full allocation of the water to the project would therefore result in 

no pressure on existing water sources.  

 

Table 5.2 provides a summary of the water sources and the volumes required to be abstracted 

for the proposed project.  

 

Table 5.2: Summary of Water Sources  

Water Source 

Mean 

Availability/Yield 

(m3/yr) 

Volume Required by 

AgriEagle  

(m3/yr) 

Boreholes 353 202 353 202 

Mokolo River 31 554 299 6 203 159 

Abstraction from Existing Instream Dam (Dam2)  71 648 71 648 

Total  31 907 501 6 628 009 

 

The following conclusion and recommendations were made in the specialist study undertaken 

by GCS (Annexure B): 

• Groundwater: 

o The site is underlain by coarse grained white sandstone, fine grained 

feldspathic and partly micaceous sandstone, arkose, siltstone and shale from 

the Waterberg Group; 

o In terms of the hydrogeological characteristics, the site is underlain by a 

minor aquifer that is not classified as very vulnerable to pollution; 

o The aquifer type is a fractured aquifer with typical yields ranging between 

0.5 and 2 l/s; 

o The boreholes found during the hydrocensus showed that only two (2) 

boreholes are currently in use; 

o The aquifer testing of three (3) boreholes resulted in three boreholes that 

can be utilised sustainably. Borehole BH 1 can be abstracted at a rate of 1 

l/s, Borehole BH 2 can be abstracted at a rate of 6.3 l/s sustainably and 

Borehole BH 4 can be abstracted at a rate of 4l/s; 

o The groundwater abstraction taking place in quaternary catchment A42C is 

73.40% of the recharge which places abstraction in a Category B medium 

scale abstraction due to it being >60% of the recharge; 

o The groundwater abstraction taking place in quaternary catchment A42E is 

56% of the recharge and abstraction in this catchment would be classified as 
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a Category A small scale abstraction due to it being <60% of the recharge; 

and 

o The total volume that can be abstracted from the boreholes is 353 202m3/yr. 

These boreholes were accounted for in the reserve determination and it can 

be utilised. 

• Surface Water – Mokolo Rover: 

o Based on a category D classification, the reserve requirements for the 

quaternary catchment A42C is approximately 13% (1 124 514 Mm3/month) of 

the total natural runoff of the entire catchment; 

o It is estimated that releases to make up Ecological Water Reserve (EWR) can 

be estimated as the 10th percentile of streamflow in the Mokolo River (3 543 

437m3/yr). Releasing the 10-percentile flow as EWR does, however, equate 

to higher EWR releases from the sub-catchment than the required EWR 

releases for the quaternary catchment; 

o Through analysis of the WARMS database, it was found that in total there is 

registered abstractions of water totalling 15 658 328m3/yr in the A42C 

quaternary catchment and 19 313 581m3/yr in the A42E; 

o Downstream abstractions of the flow gauging station A4H002 in the Mokolo 

River totalled 5 669 348m3/yr; 

o After taking into consideration the EWR (3 543 437m3/yr) and downstream 

water users (5 669 348m3/yr), there would be 31 554 299m3/yr available for 

abstraction in the Mokolo River; and 

o To sustain the demand during dry periods, pumping water from the Mokolo 

River into the dams during surplus flow is recommended. These dams will 

then be full during dry periods and can then be used for irrigation in seasons 

where there is no rain. 

• Surface Water – Existing Instream Dam: 

o The existing dam (Dam 2) was assumed to have a full supply capacity of 200 

000m3 based on the estimations derived from satellite imagery. The sub-

catchment that drains to the dam is 35km2 in area, and it is reliant on runoff 

from a tributary of the Mokolo River; 

o The MAR for the dam sub-catchment is 435 701m3/year; and 

o The yield of the existing water storage dam was simulated at 71 648m3/yr 

with an assurance supply of 75%. The overflow from the dam exceeds 300 

000m3/yr, and therefore, EWR will only need to be released during dry 

months, between April and September, 
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5.3 Water Supply Plan to the production facilities  

Refer to Figure 6.1 for a map showing the layout of the project area and the pipelines (in 

green) transporting the water from the abstraction points to the irrigation areas.  

 

5.4 Water Balance  

Refer to Table 5.3 for the average annual water balance compiled for the project area.  

 

Table 5.3: Average Annual Water Balance  

 

 

6 TECHNICAL DESIGN 

Refer to Figure 6.1 for the site locality and the design layout and Figure 1.3 for the proposed 

crop allocation within the project area.  

Facility Name BalanceWater 

Circuit/stream

Quantity 

(m
3
/yr) Water Circuit/stream

Quantity 

(m
3
/yr) (m

3
/yr)

From: Direct Rainfall 60 464 To: Cash Crops 71 648

From: Runoff 435 701 To: Overflow 300 000

To: evaporation 124 517

Total 496 165 496 165 0

From: Runoff 31 554 299 To: Blueberry 528 619

To: Macadamia 705 000

To: Avocado 775 500

To: Citrus 827 859

To: Evaporation 3 437 829

To: Downstream 25 279 492

Total 31 554 299 Total 31 554 299 0

From: Borehole 1 31 536 To Blueberries 353 201

From: Borehole 2 198 676

From: Borehole 4 122 989

Total 353 201 353 201 0

From: Direct Rainfall 602 100 To:Evapotranspiration 1 112 940

From: Groundwater 353 201 To: Deep percolation 370 980

From: Mokolo River 528 619

Total 1 483 920 1 483 920 0

From: Direct Rainfall 669 000 To:Evapotranspiration 1 030 500

From: Mokolo River 705 000 To: Deep percolation 343 500

Total 1 374 000 1 374 000 0

From: Direct Rainfall 735 900 To:Evapotranspiration 1 133 550

From: Mokolo River 775 500 To: Deep percolation 377 850

Total 1 511 400 1 511 400 0

From: Direct Rainfall 715 830 To:Evapotranspiration 1 157 767

From: Mokolo River 827 859 To: Deep percolation 385 922

Total 1 543 689 1 543 689 0

From: Direct Rainfall 669 000 To:Evapotranspiration 555 486

From: Dam 2 71 648 To: Deep percolation 185 162

Total 740 648 740 648 0

Blueberry 

Macadamia

Avocado

Citrus

Cash crops

Groundwater 

Dam 2

Mokolo River

Annual Average Water Balance 

Water In Water Out
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Figure 6.1: Design Layout  
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7 FACILITY PLANNING 

7.1 Existing Infrastructure  

The project area is currently established as an irrigation farm with almost half the land used 

for game farming. The irrigation farm currently has the following infrastructure:  

• Nineteen (19) well established pivots consisting of the following;  

o 1x52ha; 

o 6x33ha; 

o 2x40ha; 

o 5x12ha; 

o 2x16ha; 

o 2x8ha; and 

o 1x7ha. 

• Four (4) irrigation dams; 

• Three (3) pump stations established as extraction points along the Mokolo river, and 

two (2) pumps at the dams; 

• Five (5) boreholes; 

• Three (3) farm houses; 

• One flat; 

• Staff housing;  

• Large open shed; 

• Large workshop area; 

• Several outbuildings and storage and cooling rooms; and 

• Several good gravel roads for access to most parts of the farm. 

 

Refer to Figure 7.1 to Figure 7.9 for the location and pictures of the existing infrastructure 

associated with the project.  
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Figure 7.1: Infrastructure Overview  
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Figure 7.2: Infrastructure Locations 1 
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Figure 7.3: Infrastructure Locations 2 
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Figure 7.4: Infrastructure Locations 3 
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Figure 7.5: Infrastructure Locations 4 
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Figure 7.6: Existing Infrastructure Pictures 1 
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Figure 7.7: Existing Water Storage Dams 
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Figure 7.8: Existing Infrastructure Pictures 2 
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Figure 7.9: Existing Infrastructure Pictures 3 
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7.2 Infrastructure Requirements  

AgriEagle will make use of the existing infrastructure for their proposed farming activities. 

Refer to Figure 1.3 for the crop allocation and layout.  

 

The applicant has allocated R2 million for the development of staff accommodation which 

will have running water and electricity, proper ablution facilities and washing areas, as well 

as cooking facilities.  

 

The properties have good roads, workshops, sheds and storage which would require minimal 

capital outlay to refurbish and support activities. 

 

7.3 Roads, Water, Electricity and Telecommunications 

7.3.1 Roads 

The site comprises several gravel roads. These gravel roads are in good quality and allow for 

access to majority of the farming area.  

 

7.3.2 Water 

The water required for the irrigation will be sourced from groundwater (boreholes) located 

on the farm, surface water (Mokolo River that flows through the property), and abstraction 

of surface water from the onsite instream dams.  

 

7.3.3 Electricity and Telecommunications  

Electricity is currently supplied from Eskom. This supply is anticipated to remain in place for 

the proposed project as well. The property already has six (6) transformers that support 

availability of electricity at abstraction points, workshop area, some staff housing and 

irrigation pivots on the fields. Facilities are being upgraded to ensure that there is electricity 

in all staff housing, working areas and improved lighting of the workshop area. 

 

8 FINANCIAL PLAN 

8.1 Capital Cost Estimates 

The project is envisaged to be a large scale development of up to 500ha multi crop farming 

operation with limited livestock farming.  

 

AgriEagle has already spent tens of millions in acquiring the land and acquiring standard 

equipment required to maintain the farm whilst this application is pending. 
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It is AgriEagle’s view that investment in Agriculture is a positive lever for the South African 

economy and the unemployment crisis where government departments like the DWS can 

support and provide a favourable environment for agricultural investment to thrive. Equitable 

allocation of water to willing and capable investors such as AgriEagle is low hanging fruit for 

the sector to realise the much needed jobs and contribute to the recovery of the greater 

South African economy. 

 

AgriEagle have acquired most of the capital assets required to maintain the farm and small 

scale farming based on available water per the existing water registration certificates (some 

of which are still to be validated and verified). The development of the project will be phased 

in over time and it is anticipated to result in additional capital investment comprising:  

• Approximately R96 million as establishment costs for the various crops; and 

• R44 million to be expended annually in operating the orchards. 

 

It is expected that AgriEagle will fund the project in its entirety through a mixture of debt 

and equity.  

 

The majority of the capital cost relates to the establishment of orchards for the 400ha high 

value multi crop, mainly relating to :  

• Acquisition of plants 

• Preparing the land;  

• Setting up crop appropriate netting; 

• Crop appropriate irrigation systems with pumps and fertigation; and  

• Equipment and implements required for the crop.  

 

Refer to Annexure H for a write up on the planning related to each specific crop and Table 

8.1 for the financial summary per crop.  

 

Table 8.1: Financial Summary  

 

 

Avocados Macadamia Blueberr ies  Citrus  Cash crops Total 

Capita l outlay - Trees, land improvements, Nets, 

irrigation, specific equipment i.e., development 

costs of orchard 19 544 000 17 037 500 38 071 250 17 973 500 3 520 800 96 147 050

Estimated annual operating costs  - fertilizer 

programs, labor, and other direct input costs 

excluding interest on debt 9 261 000 11 775 523 13 122 622 7 537 500 2 289 150 43 985 795

Source of funding Debt & equity Debt & equity Debt & equity Debt & equity Equity 

FINANCIAL SUMMARY PER CROP
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8.2 Source of Funds 

The funds committed to the project to date are the investors own funds generated from other 

business interests. The investors in AgriEagle firmly believe that agriculture is a necessary 

economic stimulant especially in the wake of the COVID-19 pandemic.  

 

The investors have committed up tens of millions of their own funds to initiate and develop 

the project to scale. It is expected that AgriEagle will fund the project through a mixture of 

debt and equity thereafter (Table 8.1). 

 

8.3 Operational Costs 

Estimated operating costs are simply the envisaged cost of farming each crop. These costs 

will include labour, direct input costs such as water, electricity, fuel, fertilizers, weeding, 

pruning, repairs and maintenance, direct harvesting costs etc. Refer to Table 8.1 for the 

expected operational costs of operating the crops.  

 

In addition to the direct capital and operating costs noted related to the project, the 

applicant has allocated R2 million for the development of staff accommodation which will 

have running water and electricity, proper ablution facilities, washing areas, as well as 

cooking facilities. 

 

All costs outlined above will ultimately be influenced by economic conditions, availability of 

third party funding, climate conditions and market conditions for the respective crop.  

 

Notwithstanding the scale of the investment, AgriEagle remains confident that it will be able 

to raise the additional funding required to realise the project. By committing a substantial 

amount of their own funds AgriEagle believes that it is demonstrating its confidence in the 

value of the sector, its potential to create wealth for black South Africans and its ability 

generate jobs sustainably.  
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VAALWATER, 137, 0 (REMAINING EXTENT) (LIMPOPO)

2021/02/03 08:54
Deeds Office

WINDEED DATABASE
Reference

PROPERTY INFORMATION

Property Type
Farm Name
Farm Number
Portion Number
Local Authority
Registration Division
Province
Diagram Deed
Extent
Previous Description
LPI Code

OWNER INFORMATION

Owner 1 of 1
COMPANY
GIYANI AGRIBERRY PTY LTD
201726413907
T3449/2020
2020/06/04
60,000,000
2020/03/29
0.00
-
YES
NO

# Institution Microfilm
K607/1979SPTA UNKNOWN

2 - -
KR,137PTA UNKNOWN

4 - -

HISTORIC DOCUMENTS (9)
Document Amount (R)

1 PAVIER THOMAS WILLEM -
B49296/1981PTA UNKNOWN

3 - -
B111560/2002PTA UNKNOWN

5 - -
T161161/2002PTA 1,500,000

7 SLIJPSTEEN MEEL PTY LTD -
T14209/2006PTA 2,410,000

9 TOM PAVIER FAMILIE TRUST -

DISCLAIMER
This report contains information gathered from the WinDeed database and we do not make any representations about the accuracy of the data displayed nor do we 
accept responsibility for inaccurate data. LexisNexis will not be liable for any damage caused by reliance on this report and for legal purposes encourage validation 
on ownership details with the Deeds Office. This report is subject to the terms and conditions of the WinDeed End User Licence Agreement (EULA).

380,000T22749/1999PTA
-SWEET WATERS PROP 59 CC8

8,000,000T2054/2018
-FULLIMPUT 1136 CC6

UNKNOWNB18758/2006PTA
--4

UNKNOWNB110952/2004PTA
--2

UNKNOWNT55649/1981PTA
MicrofilmOwner#

UNKNOWNK8796/2007SPTA
--3

UNKNOWNCONVERTED FROM PTA
--1

Amount (R)Document
ENDORSEMENTS (4)

Multiple Owners
Multiple Properties
Microfilm
Share
Purchase Date
Purchase Price (R)
Registration Date
Title Deed
ID / Reg. Number
Name
Type

GIYANI AGRIBERRY PTY LTD

T0KR00000000013700000
-
232.8035H
DB208/30
LIMPOPO
KR
MODIMOLLE-MOOKGOPHONG LOCAL MUNICIPALITY
0 (REMAINING EXTENT)
137
VAALWATER
FARM

20.0361
Information Source

LIMPOPO
Date Requested

GENERAL INFORMATION

WinDeed Database Deeds Office Property

http://www.windeed.co.za/EULA25Sep2007_C9vuA.pdf.pdf


Printed: 2021/02/03 08:53

ZANDRIVIER, 138, 0 (REMAINING EXTENT) (LIMPOPO)

2021/02/03 08:53
Deeds Office

WINDEED DATABASE
Reference

PROPERTY INFORMATION

Property Type
Farm Name
Farm Number
Portion Number
Local Authority
Registration Division
Province
Diagram Deed
Extent
Previous Description
LPI Code

OWNER INFORMATION

Owner 1 of 1
COMPANY
GIYANI AGRIBERRY PTY LTD
201726413907
T3449/2020
2020/06/04
60,000,000
2020/03/29
0.00
-
YES
NO

# Institution Microfilm
CONVERTED FROM PTA UNKNOWN

2 ANGLO OPERATIONS PTY LTD -
K4806/2003RMPTA UNKNOWN

4 - -
K576/1978SPTA UNKNOWN -

# Owner Microfilm
T7863/2003PTA 4,298,013

2 - -
B79495/1996PTA UNKNOWN

4 WET JACOBUS PIETER DE -
T86706/1996PTA 800,000

6 ZANDRIVIER 138 PTY LTD -
T130487/2007PTA 14,500,000

8 - -
K677/1982SPTA UNKNOWN

10 SLIJPSTEEN MEEL PTY LTD -

DISCLAIMER
This report contains information gathered from the WinDeed database and we do not make any representations about the accuracy of the data displayed nor do we 
accept responsibility for inaccurate data. LexisNexis will not be liable for any damage caused by reliance on this report and for legal purposes encourage validation 
on ownership details with the Deeds Office. This report is subject to the terms and conditions of the WinDeed End User Licence Agreement (EULA).

26,000,000T6964/2018
--9

UNKNOWNB64825/1999PTA
-ADREM PTY LTD7

4,298,013T7864/2003PTA
-AQUA LIMA TRUST5

UNKNOWNT9259/1982PTA
-ABSA BANK LTD3

UNKNOWNB1896/2003PTA
-TIME BANDIT PROP 30 PTY LTD1

Amount (R)Document
HISTORIC DOCUMENTS (10)

-5
UNKNOWNKR,138PTA

-DE BEERS CONSOLIDATED MINES PTY 
LTD

3
UNKNOWNK5655/2001RMPTA

--1
Amount (R)Document

ENDORSEMENTS (5)

Multiple Owners
Multiple Properties
Microfilm
Share
Purchase Date
Purchase Price (R)
Registration Date
Title Deed
ID / Reg. Number
Name
Type

GIYANI AGRIBERRY PTY LTD

T0KR00000000013800000
-
1061.6278H
DB244/903
LIMPOPO
KR
MODIMOLLE-MOOKGOPHONG LOCAL MUNICIPALITY
0 (REMAINING EXTENT)
138
ZANDRIVIER
FARM

20.0361
Information Source

LIMPOPO
Date Requested

GENERAL INFORMATION

WinDeed Database Deeds Office Property

http://www.windeed.co.za/EULA25Sep2007_C9vuA.pdf.pdf
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Deeds Office

WINDEED DATABASE
Reference

PROPERTY INFORMATION

Property Type
Farm Name
Farm Number
Portion Number
Local Authority
Registration Division
Province
Diagram Deed
Extent
Previous Description
LPI Code

OWNER INFORMATION

Owner 1 of 1
COMPANY
GIYANI AGRIBERRY PTY LTD
201726413907
T3449/2020
2020/06/04
60,000,000
2020/03/29
0.00
-
YES
NO

# Institution Microfilm
CONVERTED FROM PTA UNKNOWN

2 - -
KR,138,1PTA UNKNOWN -

# Owner Microfilm
T7863/2003PTA 4,298,013

2 - -
B79495/1996PTA UNKNOWN

4 WET JACOBUS PIETER DE -
T86706/1996PTA 800,000

6 ZANDRIVIER 138 PTY LTD -
T130487/2007PTA 14,500,000

8 - -
K677/1982SPTA UNKNOWN

10 SLIJPSTEEN MEEL PTY LTD -

DISCLAIMER
This report contains information gathered from the WinDeed database and we do not make any representations about the accuracy of the data displayed nor do we 
accept responsibility for inaccurate data. LexisNexis will not be liable for any damage caused by reliance on this report and for legal purposes encourage validation 
on ownership details with the Deeds Office. This report is subject to the terms and conditions of the WinDeed End User Licence Agreement (EULA).

26,000,000T6964/2018
--9

UNKNOWNB64825/1999PTA
-ADREM PTY LTD7

4,298,013T7864/2003PTA
-AQUA LIMA TRUST5

UNKNOWNT9259/1982PTA
-ABSA BANK LTD3

UNKNOWNB1896/2003PTA
-TIME BANDIT PROP 30 PTY LTD1

Amount (R)Document
HISTORIC DOCUMENTS (10)

-3
UNKNOWNK576/1978SPTA

--1
Amount (R)Document

ENDORSEMENTS (3)

Multiple Owners
Multiple Properties
Microfilm
Share
Purchase Date
Purchase Price (R)
Registration Date
Title Deed
ID / Reg. Number
Name
Type

GIYANI AGRIBERRY PTY LTD

T0KR00000000013800001
-
94.2580H
T8306/921
LIMPOPO
KR
MODIMOLLE-MOOKGOPHONG LOCAL MUNICIPALITY
1 (REMAINING EXTENT)
138
ZANDRIVIER
FARM

20.0361
Information Source

LIMPOPO
Date Requested

GENERAL INFORMATION

WinDeed Database Deeds Office Property

http://www.windeed.co.za/EULA25Sep2007_C9vuA.pdf.pdf


 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure B 
Water Availability and Demand Assessment 
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LIST OF ACCRONYMS 

CDT  Constant Discharge Test 

DWS Department of Water and Sanitation 

ELWU Existing Lawful Water Use 
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EXECUTIVE SUMMARY 

GCS Water and Environment (Pty) Ltd (GCS) was appointed by Agrieagle (Proprietary) Limited 

(Agrieagle) to conduct a high-level water availability assessment for a Property Located next 

to Vaalwater. The assessment includes desktop hydrological and groundwater assessments 

for the following farm portions in the Vaalwater Area of the Limpopo Province of South Africa: 

• Zandrivier 138 KR Portion 1; 

• Zandrivier 138 KR Portion 0; and 

• Vaalwater 137 KR Portion 0. 

The Vaalwater property is located along the banks of the Mokolo River, in the A42C 

quaternary catchment, which falls within the Limpopo Water Management Area. The study 

site falls within a summer rainfall region, with peak rainfall and evaporation in December 

and January. The Mean Annual Precipitation (MAP), Mean Annual Evaporation (MAE) and Mean 

Annual Runoff (MAR) for quaternary catchment A42C is 669 mm, 1 701 mm, and 8 650 111 

m3.  

Of the water uses registered, only one (1) of the water uses has been determined as lawful 

(registry nr. 27106293). Follow up with the Department of Water and Sanitation (DWS) will 

need to be undertaken to determine the lawfulness of the remaining registered water uses. 

Should these water uses be determined as unlawful by the DWS, these water uses will be 

required to be licensed in terms of a Water Use License Application (WULA) by the DWS.  It 

should be noted that the use of water from any additional abstraction points (surface water 

and groundwater) or storage dams would first have to be authorised by DWS. 

Water uses may be determined as existing lawful water uses (ELWU) if the following is 

applicable: 

• ELWU is defined in Section 32 of the NWA as any water use which has taken place at 

any time during a period of two years immediately before the date of 

commencement of the NWA (1996-1998) or which has been declared an existing 

lawful water use under Section 33 and which was authorised by or under any law 

which was in force immediately before the date of commencement of the NWA.  

• ELWU needs to be validated and verified prior to its acceptance by the DWS as 

lawful. The water uses that took place between 1996 and 1998 (storage of water in 

dams and abstraction) need to be proved and motivated to the DWS for verification 

and validation before the water uses can be determined as lawful.  

The site is underlain by coarse grained white sandstone, fine grained feldspathic and partly 

micaceous sandstone, arkose, siltstone and shale from the Waterberg Group of sedimentary 

rocks. In terms of the hydrogeological characteristics, the site is underlain by a minor aquifer 
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that is not classified as vulnerable to pollution. The aquifer type is a fractured aquifer with 

typical yields ranging between 0.5 and 2 l/s. 

The boreholes found during the hydrocensus showed that only two boreholes are currently in 

use. The aquifer testing of three boreholes resulted in only two boreholes that can be utilized 

sustainably. Borehole BH 1 can be abstracted at a rate of 1 l/s, Borehole BH 2 can be 

abstraction at a rate of 6.3 l/s and Borehole BH 4 at a rate of 4 l/sustainably. 

The groundwater abstraction taking place in quaternary catchment A42C is 73.40% of the 

recharge which places abstraction in a Category B medium scale abstraction due to it being 

>60% of the recharge. The groundwater abstraction taking place in quaternary catchment 

A42E is 56% of the recharge and abstraction in this catchment would be classified as a 

Category A small scale abstraction due to it being <60% of the recharge.The total volume that 

can be abstracted from the boreholes is 353 202 m3/yr. 

Based on a category D classification, the reserve requirements for the quaternary catchment 

A42C is approximately 13% (1 124 514 Mm3/month) of the total natural runoff of the entire 

catchment. It is estimated that releases to make up Ecological Water Reserve (EWR) can be 

estimated as the 10th percentile of streamflow in the Mokolo River (3 543 437 m3/yr). 

Releasing the 10-percentile flow as EWR does, however, equate to higher EWR releases from 

the sub-catchment than the required EWR releases for the quaternary catchment. To sustain 

the demand during dry periods, pumping water from the Mokolo River into the dams during 

surplus flow is recommended. These dams will then be full during dry periods and can then 

be used for irrigation. 

The existing dam was assumed to have a full supply capacity of 200 000 m3 based on the 

estimations derived from satellite imagery. The sub-catchment that drains to the dam is 35 

km2 in area, and it is reliant on runoff from a tributary of the Mokolo River. The MAR for the 

dam sub-catchment is 435 701 m3/year. The yield of the existing water storage dam was 

simulated at 71 648 m3/yr with an assurance supply of 75%. The overflow from the dam 

exceeds 300 000 m3/yr, and therefore, EWR will only need to be released during dry months, 

between April and September, 

From all of the water availability analyses completed, it was found that in total the Vaalwater 

property have available 31 907 501 m3/yr of water that can be abstracted from the Mokolo 

River, the dam and boreholes. The demand study showed that there would be a total demand 

of 6 628 009 m3/yr (21% of available water) for the planned crop allocations of Avocado, 

Macadamia, Citrus, Blueberry and Cash Crops on the Vaalwater Property. Therefore, it was 

determined that there is more than sufficient water available to meet the demands of the 

planned crop allocations on the Vaalwater Property. 
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• In order to ensure all water uses (abstraction and storage) are lawful in terms of 

the requirements of the NWA, a water use license is required, and the DWS 

process of authorisation would have to be followed. 
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1 INTRODUCTION 

GCS Water and Environment (Pty) Ltd (GCS) was appointed by Agrieagle (Proprietary) Limited 

(Agrieagle) to conduct a high-level water availability assessment for a Property Located next 

to Vaalwater. The assessment includes desktop hydrological and groundwater assessments for 

the following farm portions in the Vaalwater Area of the Limpopo Province of South Africa: 

• Zandrivier 138 KR Portion 1; 

• Zandrivier 138 KR Portion 0; and 

• Vaalwater 137 KR Portion 0. 

The Vaalwater property is located along the banks of the Mokolo River, in the A42C quaternary 

catchment (Figure 1.1), which falls within the Limpopo Water Management Area (WMA). This 

report will outline the results of the following components of the agreed Terms of Reference 

(ToR): 

• The nature of water rights connected to the Property;  

• Confirm the authenticity of the water usage certificate and water use licenses;  

• Assess the amount of water available and identify different water sources;  

• Confirm that the water at source can sustain abstraction as per license;  

• Evaluate water availability risk;  

• Aquifer testing at three (3) production boreholes;  

• Verify the water retention infrastructure has regulatory approvals; and 

• Determine the water demand for the farm based on crop allocations provided by 

AgriEagle  

1.1 Site Visit 

A site visit was conducted to the Vaalwater property on 9 March 2020. Four pumphouses were 

identified along the Mokolo River, and one in a tributary that abstracts from a dam. Three 

dams that are currently in use were identified on the property. Potential borehole sites were 

visited, and three of these were later tested for production. 
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Figure 1.1: Locality of the Vaalwater Property 



AgriEagle Vaalwater Water Availability & Demand Assessment 
 

20-0288 02 September 2020 Page 3 

2 SCOPE OF WORK 

The scope of work for the study is defined as follows and caters for the ToR:  

1. Review and Confirmation of water use licenses (WUL)  

• Abstraction of water from a water source (South African National Water Act – (Act 

No 36 of 1998)) (NWA) - Section 21a); and  

• Storage of water (NWA - Section 21b)  

2. Groundwater investigation:  

• Aquifer testing of three (3) production boreholes.  

• Hydrocensus;  

• Sampling of boreholes;  

3. Water Availability: 

• Climate and rainfall evaluation;  

• Average river flow analysis (Mean Annual Runoff (MAR), Normal Dry Weather Flow 

(NDWF) and Normal Wet Weather Flow analyses NWWF);  

• Dam yield analysis;  

• Required release including downstream Ecological Water Requirements (EWR) and 

downstream registered water uses (WARMS); and  

• Confirmation of overall resource availability (river Abstraction, boreholes, storage 

facilities).  

4. Water Demand Analysis: 

a. Specific crop water requirements will be calculated for the areas on which 

they are to be grown, Livestock water requirement will be calculated based 

on specific demand (if necessary), and Domestic water requirements will be 

calculated. 

5. Verification Against Water Availability: 

a. The calculated demands will be compared with previously calculated surface 

water and ground water availability to determine whether there is sufficient 

water on-site to meet the demand. 

b. The schematic of water availability completed previously will be updated to 

include water demand. 

6. Reporting - Final report incorporating finding of the study.   
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3 METHODOLOGY 

3.1 Receiving Environment 

Hydroclimatic data and other relevant information for the study area were obtained from the 

WR2012 South African Water Resources study (Bailey & Pitman, 2015) and the Department of 

Water and Sanitation (DWS) website (DWS, 2019). These data were used to determine the 

Mean Annual Precipitation (MAP), Mean Annual Evaporation (MAE) and the Mean Annual Runoff 

(MAR) for the upstream catchments draining to the study site. The Köppen-Geiger Climate 

Classification was further used to describe the climate over the A42C quaternary catchment. 

3.2 Confirmation of Water Use Licenses 

The current (WULs) use licenses for the property were verified against WARMS data. The 

authenticity of received licenses were determined in terms of the NWA Section 21a and 21b. 

3.3 Groundwater Assessment 

3.3.1 Aquifer Hydraulic Testing 

Aquifer hydraulic testing (24-hour constant-rate test and recovery monitoring) was undertaken 

on four (4) existing boreholes to allow the estimation of in-situ aquifer hydraulic parameters 

and interpretation of hydrogeological characteristics (e.g. hydraulic conductivity) and safe 

yield for abstraction.  

During the constant discharge test (CDT), groundwater level monitoring was conducted in the 

test boreholes. Following the cessation of the constant-rate test, water level recovery 

measurements were undertaken (as a minimum until 95 % of pre-test conditions). A number 

of analytical solutions, including Barker (1988), Cooper et al (1946), Theis (1935), etc. for 

unconfined or confined aquifer systems which will be applied to determine the aquifer 

parameters (hydraulic conductivity and storativity) using AQTESOLV Pro software.  

Note of Importance: Prior to each CDT, a short calibration test was performed to determine 

the borehole-specific optimal pumping rate required for the constant-rate test. 

3.3.2 Hydrocensus 

A hydrocensus was conducted in and around the site boundaries, to:  

• Obtain up to date hydrogeological and hydrological data, i.e. groundwater levels;   

• Identify groundwater and/or surface water stakeholders and quantify the groundwater 

and / or surface water use in the project area.  

During the hydrocensus field program, the following information was collected, but not limited 

to:  

• Groundwater monitoring points:  
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o Borehole locality (coordinates using a hand-held global positioning system – 

GPS);  

o Borehole status (incl. equipped) and construction details;  

o Static water level (using a depth to water level meter);  

o Olfactory and visual conditions of the water; and  

o Primary groundwater use (incl. abstraction rates).  

o Surface water locality (coordinates using a hand-held global positioning 

system – GPS);  

o Flow conditions (e.g. stagnant, flowing, etc.);  

o Olfactory and visual conditions of the water; and  

o Primary surface water use.  

3.3.3 Rapid Groundwater Reserve Determination 

A rapid groundwater reserve determination was completed to assess the status of the 

groundwater resource unit and to determine the scale of abstraction that can safely be 

abstracted in relation to the groundwater recharge. The rapid groundwater reserve 

determination considers the following parameters: 

• Area of catchment delineation; 

• Effective recharge from rainfall and specific geology conditions; 

• Basic human needs; 

• Groundwater contribution to surface water (baseflow); 

• Existing abstraction; and 

• Surplus if any available for abstraction. 

The rapid groundwater reserve determination determines how much groundwater is available 

for abstraction, excluding the current non-registered users as this will have to be determined 

at a later stage, if required 

3.4 Surface Water Assessment 

3.4.1 Mokolo River flow at the Vaalwater property 

Records obtained from DWS gauging station A4H002 in the Mokolo River were analysed to 

determine the volume of available water at the Vaalwater Property. The EWR was also derived 

in order to determine whether there is enough water available to meet irrigation demands of 

the Vaalwater Property.  
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The calculation of the EWR was conducted in accordance with the stipulations from the 

National Water Act (Act No. 36 of 1998). Catchment features were used together with the 

physical characteristics of the dam sub-catchment to determine the Ecological Reserve 

Category. 

The WARMS database was analysed for quaternary catchment V13D to determine the total 

legal water use within the catchment, as well as the water use upstream of the existing and 

proposed dams sub-catchments. 

3.4.2 Dam abstraction potential 

An Excel spreadsheet-based Yield Model was used to determine the yield of the proposed and 

existing Clinton Frey Water Storage Dams. The yield model accounts for a wide range of water 

users (inflows, outflows, changes in storages, and loses) within a catchment at a monthly time 

step. The time series of the naturalised flow data were obtained from the WR2012 study 

(Bailey & Pitman, 2015).  

3.5 Overall Water Availability 

Surface water and groundwater availability were analysed and an overall water availability, 

including the findings of the confirmation of water use licenses, was summarized in Section 8. 
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4 RECEIVING ENVIRONMENT 

4.1 Climate and Rainfall Evaluation 

Climate in the study area is described as Bsh (dry, semi-arid) in terms of the Köppen-Geiger 

climate classification system. This zone is characterised by hot, sometimes extremely hot, 

summers and warm to cool winters, with minimal precipitation (Kottek et al., 2006).  

MAP and MAE for the study area, obtained from WR2012, are 669 mm and 1 9701 mm, 

respectively. Since evaporation is significantly higher than rainfall, there will be a net loss of 

water from the region. The catchment falls within a summer rainfall area where peak rainfall 

occurs during December, January and February (Figure 4.1).  

 
Figure 4.1: Monthly distribution of rainfall and evaporation for the A42C quaternary 
catchment 

4.2 Drainage and Catchment Description 

The A42C quaternary catchment falls within the Limpopo Province of South Africa, and falls 

within the Limpopo WMA. The catchment drains a total area of 701.08 km2. The drainage 

network in the catchment is made up of two major rivers, the Mokolo River and the Klein-Sand 

River, as well as their tributaries. The catchment falls up stream of the major Mokolo dam in 

the A42F quaternary catchment. 
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4.3 Quaternary Catchment (Natural) Runoff 

Naturalised runoff simulations for the A42C catchment were obtained from the WR2012 

database (Bailey & Pitman, 2015). The MAR was estimated to be 8 650 111 m3/yr, equating to 

12 mm/yr runoff, which represents approximately 1.76 % of the MAP. These simulations are 

based on climate records from 1920 to 2009. The monthly distribution of natural runoff is 

shown in Figure 4.2. WR2012 simulations indicate a very low base flow in the Mokolo River 

during dry periods, while higher flows are determined mainly by flood events.  

 
Figure 4.2: Monthly distribution of runoff in the A42C quaternary catchment 

4.4 General Hydrogeology 

According to the 1:250 000 scale Geological map series (2428 Nylstroom) by the Council for 

Geoscience the site is underlain by fine grained feldspathic and partly micaceous sandstone, 

arkose, siltstone and shale from the Vaalwater Formation of the Kransberg Subgroup found in 

the Waterberg group of Mogolian era sedimentary rocks in the northern parts of the farm. The 

southern section of the farm is underlain by coarse grained white sandstone from the 

Claremont Formation of the Kransberg Subgroup of the Waterberg Group of sedimentary rocks 

(Figure 4.3). The geological map can be seen in Figure 4.4. 

The aquifer vulnerability and classification maps of South Africa were studied, and all farm 

portions identified in the study, are classified as minor aquifers (DWS, 2012). The aquifer 

vulnerability map shows that the aquifers underlying the study area is classified as least 

vulnerable aquifers (DWS, 2013). The 1:500 000 Hydrogeological map series Polokwane 2326 

(Moseki, et al., 2003) indicates that the site is underlain by fractured aquifers with expected 

yields between 0.5 and 2 l/s. 
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Figure 4.3: Waterberg Group Succession (Council for Geoscience, 1978) 
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Figure 4.4: Geological Map 
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5  CONFIRMATION OF WATER USE LICENSES 

5.1 Water Use Lincenses on the Vaalwater Property 

GCS was provided with water registration certificates for the following properties (Figure 1.1): 

• Vaalwater 137 KR Portion 0; 

• Zandrivier 138 KR Portion 0; and  

• Zandrivier 138 KR Portion 1. 

 

The registration certificates were reviewed in parallel to the DWS’s WARMS database. The 

DWS’s WARMS lists all registered water users within the catchment area. WARMS is used as a 

tool by the DWS to gather the information that they need for the optimal management of the 

countries water resources. The registration of water use on the WARMS system is one of these 

tools. 

The WARMS database allows all registered water uses in the catchment area to be identified 

per property. The database also provides the water resource used by each registered property 

as well as the volume registered. The water use registration certificates reviewed are 

summarised in Table 5.1. 

As can be seen in Table 5.1, an allocation of 665 732m3/yr has been determined as lawful for 

Slijpsteen Meel (Pty) Ltd  from the Mokolo River. Agrieagle acquired the Vaalwater property 

from Slijpsteen Meel (Pty) Ltd, this allocation should now be allocated and registered in the 

name of Agrieagle. The remaining water uses registered are recorded as “lawfulness still to 

be determined”.  

As a result, only one (1) abstraction from the Mokolo River (registration nr 27106293) is a lawful 

abstraction. The remaining abstractions and storage still need to be validated and verified in 

in terms of the South African National Water Act. This process is currently being undertaken 

by the Department of Water and Sanitation. 
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Table 5.1: Summary of registered water use 

Registration 
Number  

Company Name  
Water 
Use 
Number  

Water Use  Purpose  
Water 
Resource  

Volume  Property  Start Date  Legal Status  

27106293 
Slijpsteen Meel 
(Pty) Ltd 

1 Section 21(a) Irrigation  Mokolo Rivier 665 732m3/yr 
Vaalwater 137 KR 
Portion 0 

01/04/2018 Lawful  

27107568 
Slijpsteen Meel 
(Pty) Ltd 

1 Section 21(b) 
Storage of 
water  

Private dams  239 000m3 
Zandrivier 138 KR 
Portion 0 

01/09/2018 
Lawfulness still to 
be determined 

27107568 
Slijpsteen Meel 
(Pty) Ltd 

2 Section 21(a) Irrigation  Mokolo Rivier 1 608 900m3/yr 
Zandrivier 138 KR 
Portion 0 

01/09/2018 
Lawfulness still to 
be determined 

27107568 
Slijpsteen Meel 
(Pty) Ltd 

3 Section 21(a) Irrigation  Groundwater  281 500m3/yr 
Zandrivier 138 KR 
Portion 0 

01/09/2018 
Lawfulness still to 
be determined 

27107559 
Slijpsteen Meel 
(Pty) Ltd 

1 Section 21(a) Irrigation  Mokolo Rivier 137 250m3/yr 
Zandrivier 138 KR 
Portion 1 

01/09/2018 
Lawfulness still to 
be determined 
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5.2 WARMS DATA ANALYSIS 

The 2019 WARMS database was analysed, and all of the National Water Act (Act No. 36 of 1998) 

Section 21(a) water uses within the A42C and A42E catchments were plotted in Figure 5.1. 

These two catchments were analysed as the Vaalwater property is situated on the border of 

the two catchments.  The main water use within both catchments is for agricultural irrigation, 

and in total there is registered abstractions of water totalling 15 658 328 m3/yr in the A42C 

quaternary catchment. Total registered uses in quaternary catchment A42E were found to be 

19 313 581 m3/yr including industry and agricultural uses. 
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Figure 5.1: WARMS abstraction points for the A42C and A42E quaternary catchment 
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6 GROUNDWATER ASSESSMENT 

6.1 Aquifer Hydraulic Testing 

Aquifer Testing commenced between 17 March 2020 and 24 June 2020. The aquifer test results 

are displayed in Table 6.1 below and Figure 6.1, Figure 6.2, and Figure 6.3. 

 
Table 6.1: Aquifer Test Results 

  BH1 BH2 BH3 BH4 

Coordinates 
(Lat/Long) 
WGS 84 

-24.31067 28.0673 -24.29927 28.07423 -24.30086 28.05527 -24.306277 28.111535 

Date Tested 23/03/2020 17/03/2020 24/03/2020 03/06/2020 

SWL (mbgl) 23.1 20.1 3.01 46.25 

Depth (mbgl) >100m Unknown >100m >100m 

Pump Depth 
(mbgl) 

65mbgl Unknown 70mbgl 85mbgl 

Pump Yield 
(L/s) 

1.2 l/s 6.3 l/s 1.7 l/s 3.9 l/s 

Sustainable 
Yield (l/s) 

1 l/s 6.3 l/s Not Sustainable 4 l/s 

Total 
Groundwater 
Available 
(m3/yr) 

31 536 19 8676.8 Not Sustainable 122989.2 

Total (m3/yr) 353 202 

 

6.1.1 Constant Discharge Test of BH 1 

Borehole BH 1 was tested on the 23rd of March 2020. The CDT took place for a period of 24 

hours and the borehole was pumped at a rate of 1.2l/s. The Static water level was at 

23.1mbgl and after pumping the borehole for 24 hours the water level recovered to static 

level in 53 minutes (100% recovery). 
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Figure 6.1: CDT Results for BH 1 
  

6.1.2 Constant Discharge Test of BH 2 

Borehole BH 2 was tested with the existing equipment installed in the borehole, by lifting up 

the baseplate in order to get a down hole electronic water level logger in the borehole as well 

as a dip meter to measure the water level. The borehole was tested for 24 hours and showed 

a recovery to static water level within 57 minutes.  

 

 

Figure 6.2: CDT Results for BH 2 
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6.1.3 Constant Discharge Test of BH 3 

Borehole BH 3 was tested on the 24th of March 2020 and could only be tested for 23 minutes 

as the borehole is dirty and the test pump clogged up. The borehole also shows an 

insufficient recovery rate and can thus be deemed as low yielding.  

 

The borehole testing was undertaken for a full 70 minutes to see if there would be further 

recovery, however the maximum recovery was reached at 23 minutes.  

 

 
Figure 6.3: CDT Results for BH 3 
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6.1.4 Constant Discharge Test of BH 4  

Borehole BH 4 was tested on the 3rd of June 2020. The CDT took place for a period of 24 

hours and the borehole was pumped at a rate of 3.9l/s. The Static water level was at 

46.21mbgl and after pumping the borehole for 24 hours the water level recovered to 90% of 

the static level in 55 minutes. 

 

Figure 6.4: CDT Results for BH 4 

6.2 Hydrocensus 

A hydrocensus was conducted around the site in March 2020 and groundwater users were 

identified in the area. The regional water level varies between 3.01 and 47.4 mbgl and follows 

the natural topography of the area. The results of the hydrocensus are presented in Table 6.2. 

The boreholes identified in the hydrocensus can be seen in Figure 6.5. 

Table 6.2: Hydrocensus 

BH ID 

Co-ordinates (WGS 84. 
Geographic) 

SWL 
Collar 
height 

Use Comments     (mbch) (m) 

S E     

BH 1 -24.31067 28.0673 23.1 0.8 Not in use Open 

BH 2 -24.30021 28.07523 20.1 - 

Used as part 
of irrigation 
scheme in 

conjunction 
with surface 
water supply 

Equipped 

BH 3 -24.30086 28.05527 3.01 0.3 Not in use Open 

BH 4 -24.306277 28.111535 47.4 0.4 Not in use Closed 
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BH ID 

Co-ordinates (WGS 84. 
Geographic) 

SWL 
Collar 
height 

Use Comments     (mbch) (m) 

S E     

BH 5 -24.303684 28.082469 6.2 0.15 Not in use 

Closed with 
a cap, 

Information 
welded on 

state a yield 
of 2 l/s and 
a depth of 
150m, but 
dip meter 
could only 

reach 
38mbgl 

BH 6 -24.298747 28.087525 37 - Domestic 

Closed in a 
wooden box, 
equipped, 

Water Level 
Not static 

 
 

6.2.1 Existing Abstraction 

6.2.1.1 WARMS Database 
According to the WARMS database, five (5) registered boreholes are found in the delineated 

sub catchment. Abstraction of 465 775 m³/yr is currently registered. Refer to Figure 6.6 and 

Table 6.3 below. 

Table 6.3: Registered Abstraction in the Sub-catchment 

Registration Number  Latitude Longitude Registered Volume m3/yr 

27003171 -24.28 28.08389 71 995 

27087376 -24.29722 28.08889 281 500 

27083520 -24.319444 28.111111 15 000 

27079713 -24.3221 28.09004 48 640 

27079722 -24.32419 28.08847 48 640 

  Total: 465 775 
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Figure 6.5: Hydrocensus boreholes 
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6.3 Rapid Groundwater Reserve Determination 

6.3.1 Quaternary Catchment 

Data from relevant hydrogeological databases including, the Groundwater Resource Directed 

Measures (GRDM) was obtained from the Department of Water and Sanitation. The sites falls 

within quaternary catchments: A42C and A42E as indicated in Table 6.4 below 

Table 6.4: Quaternary Catchment Information 
Quaternary 

Catchment 
Total Area (km²) 

Recharge 

(mm/yr) 
Rainfall mm/yr 

Groundwater 

level (mbgl) 

A42C 698.30 33.55 699 19.8 

A42E  1007.2 22.37 605 20.4 

6.3.2 Sub-catchment Delineation 

In order to delineate a sub-catchment for the site within the quaternary catchment ArcGIS is 

used (which provides a method to describe the physical characteristics of a surface). Using a 

digital elevation model as input, it is possible to delineate a drainage system and then quantify 

the characteristics of that system. The tools in the extension let you determine, for any 

location in a grid, the upslope area contributing to that point and the down slope path water 

would follow. This data is important during the numerical model boundary selection and 

impact assessment. The delineated sub-catchments are presented in Figure 6.6 below. 
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Figure 6.6: Delineated sub-catchment for the groundwater investigation 
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6.3.2.1 Registered Abstraction 
A registered abstraction of 465 775 m3/yr falls within the sub catchment and can be seen in 

Table 6.3. 

6.3.2.2 On site Groundwater Use 
At the time of the fieldwork, only two boreholes were in use. The combined use is estimated 

to be 218m3/day when the boreholes are in use. 

6.3.2.3 Groundwater Balance 
 

Table 6.5: Groundwater Balance for Quaternary Catchment A42C 

General Information  

Quaternary Catchment A42C 

Sub-Catchment 

Size 
35.92 km2           

35 919 000 m2           

Groundwater Recharge  33.55 mm/yr           

  0.033552 m/yr           

  = 33.6 mm/yr x 35 919 000 m2     

  = 1 205 154 m3/yr         

  = 3 302 m3/day         

Basic Human Need GRDM 2.22 m3/day 

Abstraction Volumes  

Hydrocensus Boreholes           1 299  m3/day 

On site Usage               363.6  m3/day 

Current Usage from GRDM 15068.16 m3/day 

Groundwater 
Contribution to 
Baseflow 

33.45 m3/yr 

0.09 m3/day 

Total Use  2440 m3/day 

Surplus Amount  862 m3/day 

Scale of Abstraction  

                  73.89  of recharge (Class B Medium Scale abstraction >60% of 
Recharge) 
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Table 6.6: Groundwater Balance for A42E 

General Information  

Quaternary Catchment A42E 

Sub-Catchment 

Size 
16.09 km2 

16 090 000 m2 

Groundwater Recharge  

22.39 mm/yr 

0.022385 m/yr 

            360 175 m3/yr 

= 0.022 mm/yr x 16 090 000 m2     

= 989.49 m3/day         

Basic Human Need GRDM 0.50 m3/day 

Abstraction Volumes  

Hydrocensus Boreholes 197.24 m3/day 

On site Usage 0 m3/day 

Current Usage from GRDM 354.31 m3/day 

Groundwater Contribution to 
Baseflow 

27.45 m3/yr 

0.08 m3/day 

Total Use  552 m3/day 

Surplus Amount  434.66 m3/day 

Scale of Abstraction  

  56% of recharge (Class A abstraction <60% of 
Recharge ) 

 

6.3.2.4 Water Quantity 
The recent status of a groundwater resource unit can be assessed in terms of sustainable use, 

observed ecological impacts or water stress. Since no information about ecological impacts of 

groundwater abstraction is available, the concept of water stress was applied for the 

classification process.  

The concept of stressed water resources is addressed by the National Water Act but is not 

defined. Part 8 of the Act gives some guidance by providing the following qualitative examples 

of ‘water stress’:  

• Where demands for water are approaching or exceed the available supply;  

• Where water quality problems are imminent or already exist; or  

• Where water resource quality is under threat.  

 

To provide a quantitative means of defining stress, a groundwater stress index was developed 

by dividing the volume of groundwater abstracted from a groundwater unit by the estimated 

recharge to that unit (Parsons & Wentzel, 2007).  
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Stress Index for A42C = Groundwater Abstraction / (Recharge- Baseflow) 

= 2440 / (3302 – 0.09) 

= 0.74 

Stress Index for A42C = Groundwater Abstraction / (Recharge- Baseflow) 

= 552.12 / (986.78 – 0.08) 

= 0.56 

 

Table 6.7: Stress Index for A42C 

Present Status Category Description Stress Index 

A Unstressed or low level of 
stress 

<0.05 

B 0.05-0.2 

C 
Moderate levels of stress 

0.2 – 0.5 

D 0.5 – 0.75 

E Highly Stressed 0.75 – 0.95 

F Critically stressed >0.95 

 

The aquifers in Quaternary catchments A42C and A42E is under moderate levels of stress. 

6.3.2.5 Groundwater Availability  
From the aquifer testing it was evident that a total volume of 230 212 m3/yr can be abstracted 

from two boreholes (BH1 and BH2). There is also a moderate level of stress on the underlying 

aquifers and the abstraction thereof should be used cautiously and regularly monitored. 
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7 SURFACE WATER ASSESSMENT 

7.1 Mokolo River Flow at Vaalwater Property 

In order to determine the volume of water available for the demand of the Vaalwater property, 

streamflow data from the Mokolo River was analysed. Streamflow gauging station A4H002, 

slightly downstream of Mokolo Dam was taken to represent runoff patterns for the catchment 

area of Vaalwater Property. The entire flow record for A4H010 gauging station can be seen in 

Figure 7.1. The annual and cumulative streamflow can be seen in Figure 7.2, showing that 

there are cycles of both high and low streamflow in the Mokolo River 

 
Figure 7.1: Time series of flow in the Mokolo River 
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Figure 7.2: Annual and cumulative streamflow in the Mokolo River 

The sub-catchment of the Vaalwater Property has a mainly agricultural land use and is in a 

quaternary catchment that is classified as Category D (Bailey & Pitman, 2015). It can be seen 

through Google Earth imagery that the catchment is largely modified, as evident by the 

agricultural land use. Based on a category D classification, the reserve requirements for the 

quaternary catchment A42C is approximately 13% (1 124 514 Mm3/month) of the total natural 

runoff of the entire catchment (Hughes & Hannart, 2003). 

For the low EWR flows, it is estimated that releases to make up EWR can be estimated as the 

10th percentile of streamflow in the Mokolo River (3 543 437 m3/yr). Releasing the 10-

percentile flow as EWR does, however, equate to higher EWR releases from the sub-catchment 

than the required EWR releases for the quaternary catchment. The seasonal distribution of 

streamflow and ecological releases can be seen in Figure 7.3. 

From the WARMS analyses, it was found that downstream abstractions of the flow gauging 

station A4H002 in the Mokolo River totalled 5 669 348 m3/yr (Figure 5.1). It was found that 

after taking into consideration the EWR (3 543 437 m3/yr) and downstream water users 

(5 669 348 m3/yr), that there would be 31 554 299 m3/yr available for abstraction (Figure 7.3), 

the EWR and downstream use was used as input into the hydrological model. However, during 

dry periods there may be shortages experienced to abstract directly from the Mokolo River 

and water supply needs to be sourced from an alternative source during this period. This could 

be achieved by pumping water from the Mokolo River into the dams during surplus flow. These 

dams will then be full during dry periods and can then be used for irrigation. 
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Figure 7.3: Monthly distribution of flow in the Mokolo River 
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7.2 Dam Abstraction Potential 

A sub-catchments was delineated (Figure 7.5), for the existing water storage dam, using a 

30 m Shuttle Radar Topography Mission (SRTM) Digital Elevation Model (Farr & Kobrick, 2000). 

The existing dam was assumed to have a full supply capacity of 200 000 m3 based on the 

estimations derived from satellite imagery. The sub-catchment that drains to the dam is 35 

km2 in area, and it is reliant on runoff from a tributary of the Mokolo River. The MAR for the 

dam sub-catchment is 435 701 m3/year and is represented by monthly distributions in Figure 

7.4. 

 
Figure 7.4: Monthly distribution of runoff within the dam sub-catchment 
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Figure 7.5: Delineated dam sub-catchment 
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The yield of the proposed dam was simulated to determine the volume of water that can be 

abstracted sustainably. The main features of the proposed dam are summarised in Table 7.1. 

This data was used as input to derive the relationship between changes in water depth, dam 

surface area and storage volume (Figure 7.6).  

Table 7.1: Summary of the main features of the dam (estimations based on satellite 
imagery) 

Dam Feature Dam dimensions 

Depth @ full supply level 8 m 

Storage Capacity 200 000 m3 

Spillway width 325 m 

Fetch  270 m 

 

 
Figure 7.6: Stage-Area curve of the dam from which abstraction occurs 

The yield of the existing water storage dam was simulated at 71 648 m3/yr with an assurance 

supply of 75%. The dam yield model accounted for evaporative losses from the dam surface, 

releases to satisfy the EWR, and assumed irrigation. Dam storage capacity simulations for the 

period 1920 to 2009 are shown in Figure 7.7. The overflow from the dam exceeds 

300 000 m3/yr, and therefore, EWR will only need to be released during dry months, between 
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Figure 7.7: Dam storage simulation 
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8 OVERALL WATER AVAILABILITY 

From the aquifer testing it was evident that a total volume of 353 202 m3/yr can be abstracted 

from three boreholes (BH1, BH 2 and BH 4). There is also a moderate level of stress on the 

underlying aquifers and the abstraction thereof should be used cautious and regularly 

monitored as stated in the terms of the WUL once granted.  

Through river flow analyses it was shown that there is 31 554 299 m3/yr available for 

abstraction from the Mokolo River, after taking into consideration both downstream water 

users and required ecological releases. However, during dry periods or dry years, there may 

be shortages experienced to abstract directly from the Mokolo River and water supply needs 

to be sourced from an alternative source during this period. 

The dam yield analysis performed on the existing dam shows that the dam can provide a yield 

of 71 648 m3/yr with an assurance supply of 75%. The dam yield model accounted for 

evaporative losses from the dam surface, releases to satisfy the EWR, and assumed irrigation. 

The overall water availability is summarised in Table 8.1 below. 

Table 8.1: Summary of overall mean water availability for the Vaalwater property 

Water Source 
Mean 

Availability/Yield(m3/yr) 

Boreholes 353 202 

Mokolo River 31 554 299 

Dam 71 648 

Although this is the volume of water available for abstraction at the Vaalwater property, based 

on the supplied water use registration certificates, only 665 732 m3/yr has been determined 

as a lawful abstraction from the Mokolo River. The lawfulness of the other water use 

registration certificates is still to be determined. The borehole license received stated that 

BH2 has a licensed abstraction of 281 500 m3/yr, however the test showed that only 198 676 

m3/yr can be abstracted A schematic of the water availability on the Vaalwater property can 

be seen in Figure 8.1 below. 
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Figure 8.1: Schematic of available water for the Vaalwater property 
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9 WATER DEMAND ASSESSMENT 

The water demand assessment was conducted using the planned crop allocation provided by 

Agrieagle (Pty) Ltd (Figure 9.1. It can be seen that the crops intended to be grown are 

Blueberry (90 ha), Macadamia (100 ha), Avocado (110 ha), Citrus (107 ha), and Cash crops (100 

ha). The crop water use was determined using the Crop Water and Irrigation Requirements 

Program (CROPWAT) (Food and Agriculture Organization of the United States, 2020). 

The calculations of water demand for each crop was based on A-Pan evaporation (ETo), which 

is equivalent to approximately Symons Pan Evaporation, with an additional 30 mm each month 

(Allen, et al., 1998). Therefore, the A-Pan reference ETo for this area would be equal to 

2 061 mm/yr.  

It was found that Avocado and Macadamia have a very similar water use and therefore can be 

calculated as two thirds (2/3) of reference ETo (Allen, et al., 1998) (Food and Agriculture 

Organization of the United States, 2020). Since Avocado will be planted on a larger surface 

area, the water use would be higher. The annual water use for Avocado and Macadamia was 

calculated as follows: 

Avocado Water demand  = 110 ha x (2/3 x 2061 mm/yr) 

    = 1 100 000 m2 x 1.374 m/yr 

    = 1 511 400 m3/yr 

Macadamia Water demand = 100 ha x (2/3 x 2061 mm/yr) 

    = 1 000 000 m2 x 1.374 m/yr 

    = 1 374 000 m3/yr 

The water use of citrus ranges between 50 – 70% of ETo (Allen, et al., 1998) (Food and 

Agriculture Organization of the United States, 2020), however the in order to be conservative, 

the extreme of 70% was used. The annual water use of Citrus was calculated as follows: 

Citrus Water Demand  = 107 ha x (0.7 x 2061 mm/yr) 

    = 1 070 000 m2 x 1.4427 m/yr 

    = 1 543 689 m3/yr 

Blueberries are very water intensive, and have a water use of up to 80% of ETo (Allen, et al., 

1998) (Food and Agriculture Organization of the United States, 2020). The annual water use 

of Blueberry was calculated as follows: 

Blueberry Water Demand = 90 ha x (0.8 x 2061 mm/yr) 

    = 900 000 m2 x 1.6488 m/yr 

    = 1 483 920 m3/yr 
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Maize was used as a reference for the calculation of the water demand of cash crops. Maize 

has a water use of 715 mm/ha (Allen, et al., 1998) (Food and Agriculture Organization of the 

United States, 2020). The annual water demand for cash crops, with maize used as a 

reference, was calculated as follows: 

Cash Crop Water Demand = 100 ha x (715 m/yr)  

    = 1 000 000 m2 x 0.715 m/yr 

    = 715 000 m3/yr 

A summary of the water demand compared to the water availability from Boreholes, the 

Mokolo River and the dam can be seen in Table 9.1. It was determined that there is more than 

sufficient water available to meet the demands of the planned crop allocations on the 

Vaalwater Property. 

Table 9.1: Comparison of water availability and water demand at the Vaalwater Property 

Water demand Water Availability 

Crop Type  Annual Water Demand (m3/yr) 
Water 
Source Mean Availability/Yield (m3/yr) 

Avocado 1 511 400 Boreholes 353 202 

Macadamia 1 374 000 Mokolo River 31 554 299 

Citrus 1 543 689 Dam 71 648 

Blueberry 1 483 920     

Cash Crops 715 000     

Total  6 628 009 Total 31 907 501 

Difference 25 279 492 
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Figure 9.1: Planned crop allocation as provided by AgriEagle (Pty) Ltd 
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10 CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions were made based on the findings of the study: 

• The MAP, MAE and MAR for the study is 669 mm, 1 701 mm, and 8 650 111 m3.  

• Of the water uses registered, only one (1) of the water uses has been determined as 

lawful (registry nr. 27106293). Follow up with the DWS will need to be undertaken to 

determine the lawfulness of the remaining registered water uses. Should these water 

uses be determined as unlawful by the DWS, these water uses will be required to be 

licensed in terms of a WULA by the DWS.  

• It should be noted that the use of water from any additional abstraction points (surface 

water and groundwater) or storage dams that are not registered and would first have 

to be authorised by DWS.  

• Water uses may be determined as Existing Lawful Water Use (ELWU) if the following 

is applicable: 

o ELWU is defined in Section 32 of the NWA as any water use which has taken 

place at any time during a period of two years immediately before the date 

of commencement of the NWA (1996-1998) or which has been declared an 

existing lawful water use under Section 33 and which was authorised by or 

under any law which was in force immediately before the date of 

commencement of the NWA.  

o ELWU needs to be validated and verified prior to its acceptance by the DWS 

as lawful. The water uses that took place between 1996 and 1998 (storage of 

water in dams and abstraction) need to be proved and motivated to the DWS 

for verification and validation before the water uses can be determined as 

lawful.  

• The site is underlain by coarse grained white sandstone, fine grained feldspathic and 

partly micaceous sandstone, arkose, siltstone and shale from the Waterberg Group. 

• In terms of the hydrogeological characteristics, the site is underlain by a minor aquifer 

that is not classified as very vulnerable to pollution. 

• The aquifer type is a fractured aquifer with typical yields ranging between 0.5 and 2 

l/s. 

• The boreholes found during the hydrocensus showed that only two boreholes are 

currently in use.  



AgriEagle Vaalwater Water Availability & Demand Assessment 
 

20-0288 02 September 2020 Page 39 

• The aquifer testing of three boreholes resulted in three boreholes that can be utilized 

sustainably. Borehole BH 1 can be abstracted at a rate of 1 l/s, Borehole BH 2 can be 

abstracted at a rate of 6.3 l/s sustainably and Borehole BH 4 can be abstracted at a 

rate of 4l/s. 

• The abstraction taking place in quaternary catchment A42C is 73.40% of the recharge 

which places abstraction in a Category B medium scale abstraction due to it being 

>60% of the recharge. 

• The abstraction taking place in quaternary catchment A42E is 56% of the recharge and 

abstraction in this catchment would be classified as a Category A small scale 

abstraction due to it being <60% of the recharge. 

• The total volume that can be abstracted from the boreholes is 353 202m3/yr. These 

boreholes were accounted for in the reserve determination and it can be utilized. 

• Based on a category D classification, the reserve requirements for the quaternary 

catchment A42C is approximately 13% (1 124 514 Mm3/month) of the total natural 

runoff of the entire catchment. 

• It is estimated that releases to make up Ecological Water Reserve (EWR) can be 

estimated as the 10th percentile of streamflow in the Mokolo River (3 543 437 m3/yr). 

Releasing the 10-percentile flow as EWR does, however, equate to higher EWR releases 

from the sub-catchment than the required EWR releases for the quaternary 

catchment. 

• Through analysis of the WARMS database, it was found that in total there is registered 

abstractions of water totalling 15 658 328 m3/yr in the A42C quaternary catchment 

and 19 313 581 m3/yr in the A42E . 

• Downstream abstractions of the flow gauging station A4H002 in the Mokolo River 

totalled 5 669 348 m3/yr.  

• After taking into consideration the EWR (3 543 437 m3/yr) and downstream water 

users (5 669 348 m3/yr), there would be 31 554 299 m3/yr available for abstraction in 

the Mokolo River. 

• To sustain the demand during dry periods, pumping water from the Mokolo River into 

the dams during surplus flow is recommended. These dams will then be full during dry 

periods and can then be used for irrigation. 

• The existing dam was assumed to have a full supply capacity of 200 000 m3 based on 

the estimations derived from satellite imagery. The sub-catchment that drains to the 

dam is 35 km2 in area, and it is reliant on runoff from a tributary of the Mokolo River. 

• The MAR for the dam sub-catchment is 435 701 m3/year. 
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• The yield of the existing water storage dam was simulated at 71 648 m3/yr with an 

assurance supply of 75%. The overflow from the dam exceeds 300 000 m3/yr, and 

therefore, EWR will only need to be released during dry months, between April and 

September, 

• From all of the water availability analyses completed, it was found that in total the 

Vaalwater property have available 31 907 501 m3/yr of water that can be abstracted 

from the Mokolo River, the dam and boreholes. 

• The demand study showed that there would be a total demand of 6 628 009 m3/yr for 

the planned crop allocations of Avocado, Macadamia, Citrus, Blueberry and Cash Crops 

on the Vaalwater Property. 

• It was determined that there is more than sufficient water available to meet the 

demands of the planned crop allocations on the Vaalwater Property. 

• In order to ensure all water uses (abstraction and storage) are lawful in terms of the 

requirements of the NWA, a water use license is required and the DWS process of 

authorisation will have to be followed. 
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1 Introduction 

The Biodiversity Company (TBC) was appointed to conduct a pedology (agricultural potential, 

land capability and land use) baseline and impact assessment for the Agrieagle cropland 

project. The cropland area is situated between game farms in an area west of Vaalwater town 

in the Limpopo Province. The areas earmarked for cultivation coincide with the footprints of 

existing croplands. This assessment is concerned with the active cultivation areas of Portions 

1 (Zandrivier 138, Ptn. 0) and Portion 3 (Vaalwater 137, Ptn. 0). 

The project will see the conversion of the current centre-pivot cash crop lands to a mix of 

Blueberry (90 ha), Macadamia (100 ha), Avocado (110 ha), Citrus (107 ha) and cash crops 

(100 ha) (see Figure 1-1).  

This specialist study is completed to meet the requirements of Section 21 (c) and (i) in regard 

to an Agricultural technical report as per the protocols and regulations stated by DWS (2017). 

This report aims to present and discuss the findings from the soil resources identified on-site, 

the agricultural and land potential of these resources, the land uses within the project area to 

be considered during decision making processes and authorisation. 

 

Figure 1-1 Planned Agrieagle crop allocation 
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2 Project Area 

The project area is located approximately 53 km north-west of Modimolle and immidiately west 

of Vaalwater, Limpopo Province. The surrounding land uses include farming (crops and 

grazing), built-up areas (residential and comercial), game farming and water courses (see 

Figure 2-1). 
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Figure 2-1 Locality map of the project area 
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3 Scope of Work 

The following tasks were completed in fulfilment of the terms of reference for this assessment: 

• To conduct a soil assessment which includes a description of the physical properties which 

characterise the soil within the proposed area of development of the relevant portions of 

the property; 

• Using the findings from the soil assessment to determine the existing land capability and 

current land use of the entire surface area of the relevant project area; 

• Soil resources were analysed in areas where the relief, soil colour and/or physical 

properties change making use of all access routes and generalised transects; and 

• The soil classification was done according to the Taxonomic Soil Classification System for 

South Africa, 1991. The following attributes must be included at each observation:  

o Soil form and family (Taxonomic Soil Classification System for South Africa, 1991); 

o Soil depth; 

o Estimated soil texture; 

o Soil structure, coarse fragments, calcareousness; 

o Buffer capacities;  

o Underlying material; 

o Current land use; and 

o Land capability. 

4 Limitations 

The following limitations are relevant to this agricultural potential assessment; 

• No grids have been used to determine and delineate soil forms; 

• No social arrangements have been discussed within this report; and 

• The handheld GPS used potentially could have inaccuracies up to 5 m. Any and all 

delineations therefore could be inaccurate within 5 m. 

5 Expertise of the Specialists 

5.1 Andrew Husted 

Mr. Andrew Husted is an aquatic ecologist, specializing in freshwater systems and wetlands, who 

graduated with a MSc in Zoology. He, is Pri Sci Nat registered (400213/11) in the following fields 
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of practice: Ecological Science, Environmental Science and Aquatic Science. Mr Husted is an 

Aquatic, Wetland and Biodiversity Specialist with 12 years’ experience in the environmental 

consulting field. Andrew is an accredited wetland practitioner, recognised by the relevant South 

African authorities, and also the Mondi Wetlands programme as a competent wetland consultant. 

5.2 Ivan Baker 

Ivan Baker is Cand. Sci Nat registered (119315) in environmental science and geological science. 

Ivan is a wetland and ecosystem service specialist, a hydropedologist and pedologist that has 

completed numerous specialist studies ranging from basic assessments to EIAs. Ivan has carried 

out various international studies following FC standards. Ivan completed training in Tools for 

Wetland Assessments with a certificate of competence and completed his MSc in environmental 

science and hydropedology at the North-West University of Potchefstroom. 

6 Methodology 

The agricultural assessment was conducted using the Provincial and National Departments of 

Agriculture recommendations as well as the protocols stated by DWS (2017) for agricultural 

technical assessments. The assessment was broken into two phases. Phase 1 include a desktop 

assessment to determine the following: 

• Historic climatic conditions; 

• The terrain features using 5 m contours; 

• The base soils information from the land type database (Land Type Survey Staff, 1972 - 

2006); and 

• The geology for the proposed project site. 

Phase 2 of the assessment was to conduct a soil survey to determine the actual agricultural 

potential. During this phase the current land use was also surveyed. 

6.1 Desktop Assessment 

As part of the desktop assessment, baseline soil information was obtained using published South 

African Land Type Data. Land type data for the site was obtained from the Institute for Soil Climate 

and Water (ISCW) of the Agricultural Research Council (ARC) (Land Type Survey Staff, 1972 - 

2006). The land type data is presented at a scale of 1:250 000 and comprises of the division of 

land into land types. 

6.2 Field Survey 

The site was traversed by vehicle and on foot. A soil auger will be used to determine the soil 

form/family and depth. The soil was hand augured to the first restricting layer or 1.5 m. Soil survey 

positions were recorded as waypoints using a handheld GPS. Soils were identified to the soil 

family level as per the “Soil Classification: A Taxonomic System for South Africa” (Soil 
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Classification Working Group, 1991). Landscape features such as existing open trenches were 

also helpful in determining soil types and depth.  

6.3 Agricultural Potential Assessment 

Land capability and agricultural potential were determined by a combination of soil, terrain and 

climate features. Land capability is defined by the most intensive long-term sustainable use of 

land under rain-fed conditions. At the same time an indication is given about the permanent 

limitations associated with the different land use classes (Smith, 2006). 

Land capability is divided into eight classes and these may be divided into three capability groups. 

Table 6-1 shows how the land classes and groups are arranged in order of decreasing capability 

and ranges of use. The risk of use increases from class I to class VIII (Smith, 2006). 

Table 6-1 Land capability class and intensity of use (Smith, 2006) 

Land 

Capability 

Class 

Increased Intensity of Use 

Land 

Capability 

Groups 

I W F LG MG IG LC MC IC VIC 

Arable Land 
II W F LG MG IG LC MC IC   

III W F LG MG IG LC MC     

IV W F LG MG IG LC       

V W F  LG MG           

Grazing Land VI W F LG MG           

VII W F LG             

VIII W                 Wildlife 

           

W - Wildlife  MG - Moderate Grazing MC - Moderate Cultivation    

F- Forestry  IG - Intensive Grazing IC - Intensive Cultivation    

LG - Light Grazing LC - Light Cultivation VIC - Very Intensive Cultivation   

 

The land potential classes are determined by combining the land capability results and the climate 

capability of a region as shown in Table 6-2. The final land potential results are then described in 

Table 6-2. 

Table 6-2 The combination table for land potential classification 

Land capability class 
Climate capability class 

C1 C2 C3 C4 C5 C6 C7 C8 

I L1 L1 L2 L2 L3 L3 L4 L4 

II L1 L2 L2 L3 L3 L4 L4 L5 
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III L2 L2 L3 L3 L4 L4 L5 L6 

IV L2 L3 L3 L4 L4 L5 L5 L6 

V Vlei Vlei Vlei Vlei Vlei Vlei Vlei Vlei 

VI L4 L4 L5 L5 L5 L6 L6 L7 

VII L5 L5 L6 L6 L7 L7 L7 L8 

VIII L6 L6 L7 L7 L8 L8 L8 L8 

Table 6-3 The Land Potential Classes. 

Land 

potential 
Description of land potential class 

L1 Very high potential: No limitations. Appropriate contour protection must be implemented and inspected. 

L2 
High potential: Very infrequent and/or minor limitations due to soil, slope, temperatures or rainfall. Appropriate contour 

protection must be implemented and inspected. 

L3 
Good potential: Infrequent and/or moderate limitations due to soil, slope, temperatures or rainfall. Appropriate contour 

protection must be implemented and inspected. 

L4 
Moderate potential: Moderately regular and/or severe to moderate limitations due to soil, slope, temperatures or rainfall. 

Appropriate permission is required before ploughing virgin land. 

L5 Restricted potential: Regular and/or severe to moderate limitations due to soil, slope, temperatures or rainfall.  

L6 Very restricted potential: Regular and/or severe limitations due to soil, slope, temperatures or rainfall. Non-arable  

L7 Low potential: Severe limitations due to soil, slope, temperatures or rainfall. Non-arable  

L8 Very low potential: Very severe limitations due to soil, slope, temperatures or rainfall. Non-arable  

6.4 Current Land Use 

Land use was identified using aerial imagery and then ground-truthed while out in the field. The 

possible land use categories are: 

• Mining; 

• Bare areas; 

• Agriculture crops; 

• Natural veld; 

• Grazing lands; 

• Forest; 

• Plantation; 

• Urban; 

• Built-up; 

• Waterbodies; and 

• Wetlands. 

 

7 Project Area 

7.1 Vegetation Type 

The project area falls within the Central Sandy Bushveld (SVcb 12) vegetation type which is 

distributed throughout the Limpopo, Gauteng, Mpumalanga and North-West provinces. This 
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vegetation type is characterised by an undulating terrain which occurs mainly south of the 

Springbokvlakte ranging from Pilanesberg in the west to Groblersdal and Hammanskraal in the 

East. The distribution of this vegetation type also extends into lower altitude areas within the 

Waterberg vicinity which includes the upper Moloko River Valley and the lowlands from Mabula 

south towards the Hoekberge. The altitude best suited for this vegetation type is between 850 

meters above sea level and 1 450 meters above sea level (Mucina & Rutherford, 2006). 

Landscape features for this vegetation type include sandy plains, catenas and low undulating 

areas between mountains which supports tall Terminalia sericea and Burkea africana woodlands 

on deep sandy soils. Broad leaf combretum woodlands are dominant on shallow soils. The flats 

within this vegetation type is characterised by species of Ziziphus, Euclea and Vachelia with A. 

tortilis dominating the valleys (Mucina & Rutherford, 2006). 

The conservation status of this vegetation type is vulnerable with less than 3% thereof being 

conserved. Conservation areas include the Skuinsdraai Nature Reserve, Doorndraai Dam and 

private reserves surrounding the Nylsvlei freshwater wetlands. Approximately 24% of this area is 

already transformed by cultivation and urban build-up (Mucina & Rutherford, 2006). 

7.2 Climate 

This area is characterised by a summer rainfall with dry winters. May to August tends to be dry 

and cool, August to October is hot and dry whereas November to April is hot and wet, Mucina & 

Rutherford (2006). The mean annual precipitations for this region are between 500mm and 

700mm with frost frequently occurring. The mean monthly maximum temperatures (November) is 

35.3 C̊ and 3.1 C̊ for the average minimum temperatures during June.  

 

Figure 7-1 Climate diagram for the Central Sandy Bushveld (SVcb 12), Mucina & Rutherford 

(2006) 
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7.3 Soils and Geology 

According to the land type database (Land Type Survey Staff, 1972 - 2006) the development falls 

within the Bb87, 92 and 94 land types. The Bb land type consists of plinthic catena. Upland duplex 

and margalitic soils are rare and dystrophic and/or mesotrophic red soils are not widespread. 

The eastern and southern parts of the SVcb 12 vegetation type is underlain by the Lebowa Granite 

Suite and the Rashoop Granophyre Suite from the Bushveld Complex. The sedimentary rocks 

from the Waterberg Group covers the northern parts, specifically referring to conglomerate, 

sandstone and siltstone of the Alma and Vaalwater Formations. The region is covered in deep 

Clovelly or Hutton soils which tends to be well drained. Land types common for this region is Bb, 

Fa, Bd and Ac. Soil expected to occur throughout the project area is illustrated in Table 7-1 to 

Table 7-3 with the relevant terrain units illustrated in Figure 7-2 to Figure 7-4. 

Table 7-1 Soils expected at the respective terrain units within the Bb 87 land type (Land 

Type Survey Staff, 1972 - 2006) 

Terrain units 

1 (5%) 3 (60%) 4 (20%) 5 (15%) 

Glenrosa 60% Clovelly 59% Clovelly 40% Katspruit 30% 

Clovelly 20% Hutton 16% Hutton 11% Clovelly 20% 

Rock 10% Longlands 8% Longlands 15% Dundee 15% 

Cartref 5% Fernwood 5% Dundee 10% Kroonstad 10% 

Hutton 5% Cartref 5% Avalon 10% Avalon 10% 

  Avalon 4% Fernwood 8% Longlands 5% 

  Kroonstad 1% Kroonstad 5%   

    Cartref 2%   

 

 

Figure 7-2 Illustration of land type Bb 87 terrain units (Land Type Survey Staff, 1972 – 2006 

Table 7-2 Soils expected at the respective terrain units within the Bb 92 land type (Land 

Type Survey Staff, 1972 - 2006) 

Terrain units 

1 (2%) 3 (43%) 4 (40%) 5 (15%) 

Clovelly 25% Clovelly 55% Clovelly 48% Fernwood 18% 
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Glenrosa 20% Cartref 10% Hutton 11% Valsrivier 18% 

Mispah 20% Longlands 8% Longlands 15% Streambeds 15% 

Hutton 20% Mispah 6% Dundee 10% Westleigh 14% 

Rock 15% Glenrosa 5% Avalon 10% Longlands 10% 

  Sterkspruit 2% Fernwood 8% Clovelly 9% 

  Avalon 1% Kroonstad 5% Cartref 8% 

    Cartref 2% Avalon 4% 

    Constantia 1% Wasbank 2% 

 

 

Figure 7-3 Illustration of land type Bb 92 terrain units (Land Type Survey Staff, 1972 – 2006 

Table 7-3 Soils expected at the respective terrain units within the Bb 94 land type (Land 

Type Survey Staff, 1972 - 2006) 

Terrain units 

1 (1%) 3 (74%) 4 (20%) 5 (5%) 

Mispah 66% Mispah 36% Wasbank 21% Glencoe 18% 

Wasbank 31% Cartref 18% Mispah 14% Glenrosa 10% 

Rock 3% Glenrosa 15% Cartref 13% Longlands 10% 

  Wasbank 8% Clovelly 13% Valsrivier 10% 

  Clovelly 7% Glenrosa 7% Westleigh 10% 

  Glenrosa 4% Swartland 3% Avalon 10% 

  Swartland 3% Longlands 9% Pinedene 7% 

  Longlands 2% Glencoe 2% Rock 2% 

  Constantia 1% Avalon 2%   
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Figure 7-4 Illustration of land type Bb 94 terrain units (Land Type Survey Staff, 1972 – 2006 

7.4 Terrain 

The slope percentage of the project area has been calculated and is illustrated in Figure 7-5. Most 

of the project area is characterised by a slope percentage between 0 and 5%, with some smaller 

patches within the project area characterised by a slope percentage up to 17%. This illustration 

indicates a gentle slope with a few smaller ridges characterised by a steeper slope. The elevation 

of the project area (Figure 7-6) indicates an elevation of 1 137 – 1 140 Metres Above Sea Level 

(MASL). 
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Figure 7-5 Slope percentage map for the project area 
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Figure 7-6 Elevation of the project area (metres above sea level) 
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8 Results and Discussion 

The following sections include desktop results and the results from field observations relevant to 

the agricultural potential of the project area.  

8.1 Description of Identified Soil Profiles and Diagnostic Horizons 

Soil profiles were studied up to a depth of 1.5 m to identify specific diagnostic horizons which are 

vital in the soil classification process as well as determining the agricultural potential and land 

capability. The following diagnostic horizons were identified during the site assessment: 

• Orthic topsoil; 

• Lithocutanic horizon; 

• Hard Rock horizon; 

• Albic horizon; 

• Yellow-Brown Apedal horizon; 

• Gleyic horizon; 

• Soft Plinthic horizon; and 

• Hard Plinthic horizon. 

8.1.1 Orthic Topsoil 

Orthic topsoils are mineral horizons that have been exposed to biological activities and varying 

intensities of mineral weathering. The climatic conditions and parent material ensure a wide range 

of properties differing from one Orthic A topsoil to another (i.e. colouration, structure etc) (Soil 

Classification Working Group, 2018). 

8.1.2 Lithocutanic Horizon 

For the Lithocutanic horizon, in situ weathering of rock underneath a topsoil results in a well-mixed 

soil-rock layer. The colour, structure and consistency of this material must be directly related to 

the parent material of the weathered rock. The Lithocutanic horizon is usually followed by a 

massive rock layer at shallow depths. Hard rock, permeable rock and horizontally layered shale 

usually is not associated with the weathering processes involved with the formation of this 

diagnostic horizon.  

8.1.3 Hard Rock Horizon 

The hard rock layer disallows infiltration of water or root systems and occur in shallow profiles. 

Horizontally layered, hard sediments without evidence of vertical seems fall under this category.  
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8.1.4 Albic Horizon 

Albic horizons are often characterised by uniform white-greyish colours from the residual clay and 

quartz particles making up the matrix of the horizon. The main characteristic of this diagnostic 

horizon is a bleached colouration, which is a resultant product of distinct redox and ferrolysis 

pedological processes combined with eluvial processes. According to the Soil Classification 

Working Group (2018), Albic horizons often receive lateral sub-surface flows from hillslope 

processes. 

8.1.5 Yellow-Brown Apedal Horizon 

The Yellow-Brown Apedal horizon is similar to that of the Red Apedal horizon in all aspects except 

for the colour and the iron-oxide processes involved with the colouration thereof. This diagnostic 

soil horizon rarely occurs in parent rock high in iron-oxides and will rather be associated with 

Quartzite, Sandstone, Shale and Granites.  

8.1.6 Gleyic Horizon 

Gley horizons that are well developed and have homogenous dark to light grey colours with 

smooth transitions. Stagnant and reduced water over long periods is the main factor responsible 

for the formation of a Gley horizon and could be characterised by green or blue tinges due to the 

presence of a mineral called Fougerite which includes sulphate and carbonate complexes. Even 

though grey colours are dominant, yellow and/or red striations can be noticed throughout a Gley 

horizon. The structure of a Gley horizon mostly is characterised as strong pedal, with low hydraulic 

conductivities and a clay texture, although sandy Gley horizons are known to occur. The Gley soil 

form commonly occurs at the toe of hillslopes (or benches) where lateral water inputs (sub-

surface) are dominant and the underlaying geology is characterised by a low hydraulic 

conductivity. The Gley horizon usually is second in diagnostic sequence in shallow profiles yet is 

known to be lower down in sequence and at greater depths (Soil Classification Working Group, 

2018). 

8.1.7 Soft Plinthic Horizon 

The accumulations of iron (and in some cases manganese) as hydroxides and oxides with the 

presence of high chroma striations and concretions with black matrixes are associated with the 

Soft Plinthic horizon. This diagnostic horizon forms due to fluctuating levels of saturation. The iron 

and manganese concentration result in soft marks within the soil matrix which transform in 

concretions with high consistencies (Soil Classification Working Group, 1991).  

If this process continues for long enough periods, a massive continues impermeable layer of hard 

plinthite forms. A Soft Plinthic horizon and a Hard Plinthic horizon can be distinguished from one 

another by means of a simple spade test. A Soft Plinthic horizon can be penetrated by means of 

a spade in wet conditions whereas a Hard Plinthic horizon cannot (Soil Classification Working 

Group, 1991).  

According to Soil Classification Working Group (2018), this horizon commonly occurs as a result 

of hillslope hydrology in flat, sandy landscapes. This horizon is known to have an apedal structure 

together with the pressence of concresions.  
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8.1.8 Hard Plinthic Horizon 

Hard Plinthic horizons are characterised by a continuous sheet of manganese and iron oxides. 

According to the Soil Classification Working Group (2018), this diagnostic horizon can be 

characterised by high or low conductivity, depending on the thickness of the sheet, the porosity 

and other physical parameters. These horizons are commonly found in hillslopes where steeper 

slopes transverse into gentle slopes, and lateral flow exit the soil profile above an impermeable 

layer. For the Hard Plinthic horizon identified on-site, a high Saturated Hydraulic Conductivity (Ks) 

was calculated, which therefore reflects a thinner Hard Plinthic horizon with high porosity. 

8.2 Description of Soil Forms and Soil Families 

During the site assessment various soil forms were identified. These soil forms have been 

delineated and are illustrated in Figure 8-1 and Figure 8-2 and is described in Table 8-1 according 

to depth, clay percentage, indications of surface crusting, signs of wetness and percentage rock. 

The soil forms are followed by the soil family and in brackets the maximum clay percentage of the 

topsoil. Soil family characteristics are described in Table 8-2.
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Figure 8-1 Soil delineations within the project area 
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Figure 8-2 Soils identified within the project area. A) Pinedene soil form cross profile. B and I) Soft Plinthic horizon. C and D) Yellow-

Brown Apedal horizon. E and F) Orthic topsoil. G) Albic horizon. H) Hard Plinthic horizon.
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Table 8-1 Summary of soils identified within the project area 

 Topsoil 

 

Subsoil A 

 

Subsoil B 

 
Depth 
(mm) 

Clay 
(%) 

Signs of 
wetness 

Rock 
% 

Surface 
crusting 

Depth 
(mm) 

Clay (%) 
Signs of 
wetness 

Rock 
% 

Depth 
(mm) 

Clay (%) 
Signs of 
wetness 

Rock % 

Avalon 1210(15) 0-300 0-15 None 0 None 300-1 000 0-15 None 0 
1 000 to 
>1200 

15-35 Yes 0 

Carolina 1321(15) 0-300 0-15 None 0 None 300-800 0-15 None 0 N/A 

Cartref 2120(15) 0-300 0-15 None 0 None 300-600 0-15 None 0 N/A 

Constantia 
2110(15) 

0-300 0-15 None 0 None 300-600 0-15 None 0 
600 to 
>1200 

0-15 None 0 

Dresden 1000(15) 0-300 0-15 None 0 None N/A N/A 

Glenrosa 1120(15) 0-300 0-15 None 0 None N/A N/A 

Mispah 1120(15) 0-300 0-15 None 0 None N/A N/A 

Ermelo 1320(15) 0-300 0-15 None 0 None 
300 to 
>1200 

0-15 None 0 N/A 

Ermelo 1210(15) 0-300 0-15 None 0 None 
300 to 
>1200 

0-15 None 0 N/A 

Fernwood 2110(15) 0-300 0-15 None 0 None 
300 to 
>1200 

0-15 None 0 N/A 

Iswepe 2120(15) 0-300 0-15 None 0 None 300-500 0-15 None 0 N/A 

Pinedene 1220(15) 0-300 0-15 None 0 None 300 to 1400 0-15 None 0 >1400 15-35 None 0 

Hydromorphic Wide variety of saturated systems Wide variety of saturated systems Wide variety of saturated systems 
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Table 8-2 Description of soil family characteristics 

Soil Form/Family 
Topsoil 
Colour 

Subsoil Colour 
Extent of 

Lithic 
Weathering 

Textural 
contrast of 

apedal horizon 

Pressence of 
Lamellae in 

Albic horizon 

Occurrence 
of lime 

Avalon 1210(15) Dark Mesotrophic  Luvic subsoil   

Carolina 1321(15) Dark Mesotrophic Fractured rock Luvic subsoil   

Cartref 2120(15) 
Grey 

(bleached) 
Grey in wet 
condition 

Geolithic    

Constantia 
2110(15) 

Grey 
(bleached) 

Grey in wet 
condition 

 Luvic subsoil   

Dresden 1000(15) Dark      

Glenrosa 1120(15) Dark  Geolithic   Absent 

Mispah 1120(15) Dark  Solid Rock   Absent 

Ermelo 1320(15) Dark Mesotrophic  Luvic subsoil   

Ermelo 1210(15) Dark Mesotrophic  Luvic subsoil   

Fernwood 2110(15) 
Grey 

(bleached) 
Grey in wet 
condition 

  Lamellae absent  

Iswepe 2120(15) 
Grey 

(bleached) 
Grey in wet 
condition 

Solid rock    

Pinedene 1220(15) Dark Mesotrophic  Luvic subsoil   

Hydromorphic Varying signs of wetness 

8.3 Agricultural Potential 

Agricultural potential is determined by a combination of soil, terrain and climate features. Land 

capability classes reflect the most intensive long-term use of land under rain-fed conditions. 

The land capability is determined by the physical features of the landscape including the soils 

present. The land potential or agricultural potential is determined by combining the land 

capability results and the climate capability for the region. 

8.3.1 Climate Capability 

The climatic capability has been determined by means of the Smith (2006) methodology, of 

which the first step includes determining the climate capability of the region by means of the 

Mean Annual Precipitation (MAP) and annual Class A pan (potential evaporation) (see Table 

8-3). 

Table 8-3 Climatic capability (step 1) (Scotney et al., 1987) 

Central Sandy Bushveld region 

Climatic 
Capability Class 

Limitation Rating Description 
MAP: Class A 

pan Class 
Applicability 

to site 

C1 None to Slight 
Local climate is favourable for good yields for a wide 

range of adapted crops throughout the year. 
0.75-1.00  

C2 Slight 

Local climate is favourable for a wide range of adapted 
crops and a year-round growing season. Moisture stress 
and lower temperature increase risk and decrease yields 

relative to C1. 

0.50-0.75  

C3 Slight to Moderate 
Slightly restricted growing season due to the occurrence 
of low temperatures and frost. Good yield potential for a 

moderate range of adapted crops. 
0.47-0.50  

C4 Moderate 
Moderately restricted growing season due to the 

occurrence of low temperatures and severe frost. Good 
0.44-0.47  
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yield potential for a moderate range of adapted crops but 
planting date options more limited than C3. 

C5 Moderate to Severe 
Moderately restricted growing season due to low 

temperatures, frost and/or moisture stress. Suitable 
crops at risk of some yield loss. 

0.41-0.44  

C6 Severe 
Moderately restricted growing season due to low 

temperatures, frost and/or moisture stress. Limited 
suitable crops that frequently experience yield loss. 

0.38-0.41  

C7 
Severe to Very 

Severe 
Severely restricted choice of crops due to heat and 

moisture stress. 
0.34-0.38  

C8 Very Severe 
Very severely restricted choice of crops due to heat and 
moisture stress. Suitable crops at high risk of yield loss. 

0.30-0.34 
 

 

According to Smith (2006), the climatic capability of a region is only refined past the first step 

(Table 8-3) if the climatic capability is determined to be between climatic capability 1 and 6. 

Given the fact that the climatic capability has been determined to be “C8” during the first step, 

no further refinements will be made.  

8.3.2 Land Capability 

The land capability was determined by using the guidelines described in “The farming 

handbook” (Smith, 2006). The delineated soil forms were clipped into the four different slope 

classes (0-3%, 3-7%, 7-12% and >12%) to determine the land capability of each soil form. 

These land capabilities were then grouped together in five different land capability classes (land 

capability 2, 3, 4, 5 and 6). As per example, the Constantia soil form will classify as a Land 

Capability (LC) 2 within the first slope class (0-3%), a LC3 in the second class (3-7) and a LC4 

within the third (7-12%) and fourth (>12%) slope class (see Table 8-4). It is however worth 

noting, that even though the slope percentage of an area plays a considerable role in the 

formation and morphology of soil forms, the slope class is not the only parameter used to 

determine land capability. All parameters listed in Table 8-2 are also used to calculate land 

capability together with slope percentage. The land capabilities for the project area are 

described in Table 8-5 and illustrated in Figure 8-4. 

Table 8-4 Land capability calculations as per the slope classes relevant to the project 

area 

Soil Form Slope Class Calculated Land Capability 

Constantia 

0-3% LC2 

3-7% LC3 

7-12% LC4 

>12% LC4 
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Figure 8-3 Four slope classes relevant to the land capability calculation methodology 
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Table 8-5 Land capability for the soils within the project area 

Land Capability 
Class 

Definition of Class Conservation Need Use-Suitability 
Percentage Within 

Project Area 
Land Capability 

Group 
Sensitivity 

2 
Slight limitations. High arable potential. 

Low erosion hazard 
Adequate run-off control 

Annual cropping with special tillage 
or ley (25%) 

4 Arable High 

3 Moderate limitations. Some erosion hazard 
Special conservation practice and 

tillage methods 
Rotation crops and ley (50%) 61 Arable High 

4 Severe limitations. Low arable potential. Intensive conservation practice Long term leys (75%) 2 Arable Moderate 

5 
Water course and land with wetness 

limitations 
Protection and control of water table 

Improved pastures, suitable for 
wildlife 

27 Grazing Low 

6 
Limitations preclude cultivation. Suitable 

for perennial vegetation 
Protection measures for 

establishment, e.g. sod-seeding 
Veld, pastures and afforestation 6 Grazing Low 
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Figure 8-4 Land capability classes for the project area  
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8.3.3 Land Potential 

The methodology in regard to the calculations of the relevant land potential levels are illustrated 

in Table 8-6 and Table 8-7. From the five land capability classes, four land potential levels have 

been determined by means of the Guy and Smith (1998) methodology. Land capability II has 

been reduced to a land potential level of “5” due to climatic limitations. The land capability 

classes III and IV have been determined to have a land potential level of 6 with the land 

capability class 6 being characterised by a land potential level of 7. The land capability V is 

characterised by a “Vlei” land potential level (see Figure 8-5). 

Table 8-6 Land potential from climate capability vs land capability (Guy and Smith, 1998) 

Land Capability Class 
Climatic Capability Class 

C1 C2 C3 C4 C5 C6 C7 C8 

LC1 L1 L1 L2 L2 L3 L3 L4 L4 

LC2 L1 L2 L2 L3 L3 L4 L4 L5* 

LC3 L2 L2 L2 L2 L4 L4 L5 L6* 

LC4 L2 L3 L3 L4 L4 L5 L5 L6* 

LC5 Vlei Vlei Vlei Vlei Vlei Vlei Vlei Vlei* 

LC6 L4 L4 L5 L5 L5 L6 L6 L7* 

LC7 L5 L5 L6 L6 L7 L7 L7 L8 

LC8 L6 L6 L7 L7 L8 L8 L8 L8 

*Land potential level applicable to climatic and land capability 

Table 8-7 Land potential for the soils within the project area (Guy and Smith, 1998) 

Land Capability 
Class 

Land 
Potential 

Percentage Description of Land Potential Class Sensitivity 

2 5 4 
Restricted potential. Regular and/or moderate to 
severe limitations due to soil, slope, temperatures 

and/or rainfall. 
Moderate 

3 
6 63 

Very restricted potential. Regular and/or severe 
limitations due to soil, slope, temperatures or rainfall. 

Non-arable. 
Low 

4 

5 Vlei 27 Wetland (grazing and wildlife) Low 

6 7 6 
Low potential. Severe limitations due to soil, slope, 

temperatures or rainfall. Non-arable. 
Very Low 
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Figure 8-5 Land potential determined for the project area  
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8.4 Current Land Use 

Six different land uses have been identified within the proposed project area, namely 

“Agriculture/crops, bushveld, cleared areas, disturbed/development, veld and wetlands (Figure 

8-6 and Figure 8-7). 

 

Figure 8-6 Different land uses within the proposed project area 
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Figure 8-7 Different land uses. A and F) Wetlands. B) Cleared areas. C) Bushveld. D) 

Veld. E) Agriculture/crops
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9 Conclusion 

Various soil forms were identified within the project area, which were classified into five 

different land capability classes depending on soil depth, clay percentage, permeability, slope 

class etc. namely land capabilities 2, 3, 4, 5 and 6. The climatic capability of the region was 

determined to be “C” which is defined by significant restrictions due to the weak mean annual 

precipitation/class A pan ratio. 

The land potential of the soil resources was then determined to be “L5”, “L6”, “L7” and “Vlei” 

by taking into consideration the land capability and climatic capability ratio. Of these four land 

potential levels, “L5” is regarded as having the highest land potential with only a moderate 

potential. Additionally, six land uses were identified, which include “cleared areas”, “developed 

areas”, “Wetlands”, “Agriculture/crops”, “Veld” and “Bushveld”.



Agrieagle Vaalwater 
 
Land Capability Assessment 2020 

www.thebiodiversitycompany.com 

30 

10 References 

Land Type Survey Staff.  1972 - 2006.  Land Types of South Africa: Digital Map (1:250 000 

Scale) and Soil Inventory Databases. Pretoria: ARC-Institute for Soil, Climate, and Water. 

Mucina, L., & Rutherford, M. C.  2006.  The Vegetation of South Africa, Lesotho, and 

Swaziland. Strelitzia 19. Pretoria: National Biodiversity Institute. 

SASA, S. A.  1999.  Identification & management of the SOILS of the South African sugar 

industry. Mount Edgecombe: South African Sugar Association Experiment Station. 

Smith, B.  2006.  The Farming Handbook. Netherlands & South Africa: University of KwaZulu-

Natal Press & CTA. 

Soil Classification Working Group.  1991.  Soil Classification A Taxonomic system for South 

Africa. Pretoria: The Department of Agricultural Development. 

Soil Classification Working Group.  2018.  Soil Classification A Taxonomic system for South 

Africa. Pretoria: The Department of Agricultural Development. 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure D 
Wetland Investigation 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Wetland Assessment 

Agrieagle Farm, Vaalwater, Limpopo  

Date 

September 2020 

Prepared for: 

 

Prepared by: 

The Biodiversity Company 

Cell: +27 81 319 1225 

Fax: +27 86 527 1965 

info@thebiodiversitycompany.com 

www.thebiodiversitycompany.com 

 

mailto:info@thebiodiversitycompany.com


Agrieagle Vaalwater 

Wetland Assessment – September 2020 

 

www.thebiodiversitycompany.com 

i 

 

View of wetland HGM 2  

  

Report Name Wetland Assessment for the Agrieagle Farm, Vaalwater, Limpopo 

Submitted to GCS Water and Environmental Consultants 

Report Writer  
Tyron Clark 

(Pr. Sci. Nat. 121338) 

 

Report Reviewer 
Andrew Husted 

(Pr. Sci. Nat. 400213/11) 
 

Report Reference The Biodiversity Company.  Wetland Assessment for the Agrieagle Farm, Vaalwater, Limpopo.2020. 

Declaration 

The Biodiversity Company and its associates operate as independent consultants under the auspice of the 
South African Council for Natural Scientific Professions. We declare that we have no affiliation with or vested 
financial interests in the proponent, other than for work performed under the Environmental Impact Assessment 
Regulations, 2014 (as amended). We have no conflicting interests in the undertaking of this activity and have 
no interests in secondary developments/rpojects resulting from the authorisation of this project. We have no 
vested interest in the project, other than to provide a professional service within the constraints of the project 
(timing, time and budget) based on the principles of science. 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

ii 

Declaration 

I, Tyron Clark, declare that: 

• I act as the independent specialist in this application; 

• I will perform the work relating to the application in an objective manner, even if this 

results in views and findings that are not favourable to the applicant; 

• I declare that there are no circumstances that may compromise my objectivity in 

performing such work;  

• I have expertise in conducting the specialist report relevant to this application, including 

 knowledge of the Act, regulations and any guidelines that have relevance to the 

proposed activity;  

• I will comply with the Act, regulations and all other applicable legislation;  

• I have no, and will not engage in, conflicting interests in the undertaking of the activity;  

• I undertake to disclose to the applicant and the competent authority all material 

information in my possession that reasonably has or may have the potential of 

influencing any decision to be taken with respect to the application by the competent 

authority; and the objectivity of any report, plan or document to be prepared by myself 

for submission to the competent authority;  

• All the particulars furnished by me in this form are true and correct; and  

• I realise that a false declaration is an offence in terms of Regulation 71 and is 

punishable in terms of Section 24F of the Act.  

 

Tyron Clark 

Wetland Specialist 

The Biodiversity Company 

September 2020  



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

iii 

Table of Contents 

1 Introduction .................................................................................................................... 6 

2 Key Legislation .............................................................................................................. 8 

2.1 National Water Act (Act No. 36 of 1998) ................................................................. 8 

3 Methodologies ............................................................................................................... 8 

3.1 Desktop assessment ............................................................................................... 8 

3.2 Wetland Delineation ................................................................................................ 9 

3.3 Wetland Functional Assessment ........................................................................... 10 

3.4 Determining the Present Ecological Status (PES) ................................................. 10 

3.5 Determining the Ecological Importance and Sensitivity (EIS) ................................ 10 

3.6 Limitations ............................................................................................................ 11 

4 Receiving Environment ................................................................................................ 12 

4.1 Location ................................................................................................................ 12 

4.2 Land Use .............................................................................................................. 12 

4.3 National Freshwater Ecosystem Priority Area Status ............................................ 12 

4.4 National Wetland Map 5 ........................................................................................ 12 

5 Results ......................................................................................................................... 16 

5.1 Classification and Extent ....................................................................................... 16 

5.2 Wetland Characteristics ........................................................................................ 18 

5.2.1 Hydrogeomorphology ..................................................................................... 18 

5.2.2 Soils ............................................................................................................... 20 

5.3 Wetland Health ..................................................................................................... 23 

5.4 Wetland Ecological Importance and Sensitivity ..................................................... 24 

5.5 Wetland Ecosystem Services ................................................................................ 25 

6 Wetland Risk Assessment ........................................................................................... 27 

6.1 Loss / Degradation of Wetland Habitat .................................................................. 28 

6.2 Loss / Degradation of Riparian Habitat .................................................................. 28 

6.3 Spread of Alien and Invasive Species ................................................................... 29 

6.4 Direct water losses to wetlands due to large-scale abstraction for cropland irrigation 

  ............................................................................................................................. 29 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

iv 

6.5 Indirect water losses to wetlands from increased water use for product washing and 

domestic purposes .......................................................................................................... 30 

6.6 Eutrophication of watercourses with nitrates, phosphates and other compounds 

associated with cropland fertilisation ............................................................................... 31 

6.7 Eutrophication of watercourses with process wastewater and / or domestic sewage 

and greywater .................................................................................................................. 31 

6.8 Contamination of wetlands with toxicants associated with pesticides and herbicides 

  ............................................................................................................................. 31 

6.9 Sedimentation of downstream wetlands from increased soil wash from exposed soil 

surfaces ........................................................................................................................... 32 

6.10 Erosion of on site wetlands due to increased floodpeaks from exposed and hardened 

soil surfaces .................................................................................................................... 32 

7 Conclusion ................................................................................................................... 36 

8 Impact statement ......................................................................................................... 36 

9 References .................................................................................................................. 38 

 

Tables 

Table 4-1 Classes for determining the likely extent to which a benefit is being supplied 10 

Table 4-2 The Present Ecological Status categories (Macfarlane, et al., 2009) .............. 10 

Table 4-3 Description of Ecological Importance and Sensitivity categories .................... 11 

Table 6-1 Wetland classification as per SANBI guideline (Ollis et al. 2013) ................... 16 

Table 8-2 Summary of the scores for the wetland PES .................................................. 24 

Table 6-3 Ecological importance and sensitivity ............................................................. 24 

Table 7-6 The ecosystem services being provided by the HGM units ............................ 26 

Table 8-1 Summary of impacts / risks to the identified wetlands .................................... 28 

Table 8-2 DWS Risk Impact Matrix for the proposed project - Tyron Clark, Pr. Sci. Nat. 

(121338)  ...................................................................................................................... 34 

Table 8-2 DWS Risk Impact Matrix for the proposed project, continued - Tyron Clark, Pr. 

Sci. Nat. (121338) ............................................................................................................... 35 

 

 

 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

v 

Figures 

Figure 4-1 Planned Agrieagle crop allocation .................................................................... 6 

Figure 1-1 Location of the project in relation to Vaalwater ................................................. 7 

Figure 4-1 Cross section through a wetland, indicating how the soil wetness and vegetation 

indicators change (Ollis et al., 2013) ..................................................................................... 9 

Figure 5-2 NFEPA Rivers and Wetlands in relation to the AOI ........................................ 13 

Figure 5-3 National Wetland Map 5 in relation to the AOI................................................ 14 

Figure 5-5 Digital elevation model and flow paths ........................................................... 15 

Figure 6-3 Wetlands within the AOI ................................................................................. 17 

Figure 6-2 Wetland HGM units identified within the crop cultivation area; A) HGM1, B) HGM 

2, C) HGM , D) HGM 4 and E) HGM 5 ................................................................................ 18 

Figure 6-2 Amalgamated diagram of the wetland units, highlighting the dominant water 

inputs, throughputs and outputs, SANBI guidelines (Ollis et al. 2013) ................................. 20 

Figure 6-6 Examples of some of the soils detected on site A) Dundee soil form, B) Westleigh 

soil form, C) cross section through Dundee soil form, D) terrestrial Hutton soil form ........... 21 

Figure 6-6 Examples of some of the hydrophytes that characterise the seasonal to 

temporary seep zones on site A) Andropogon eucomis, B) Cyperus longus, C) Agrostis 

lacnantha  ...................................................................................................................... 22 

Figure 6-6 Examples of some of the hydrophytes that characterise the permanent zones on 

site A) Phragmites mauritianus, B) rank marginal vegetation C) Myriophyllum aquaticum and 

Nymphaea nouchalia var. coerulea ..................................................................................... 23 

Figure 6-6 Significant observations of important wetland dependant species; A) Pygmy 

Goose male and B) Marsh Owl nest .................................................................................... 25 

Figure 6-8 Existing impacts A) riparian clearing, B) pivot crop irrigation, C) alien 

bushclumps Eucalyptus camaldulensis, D) vegetation clearing, E) dams, F) lime / fertilizer 

stockpiles  ...................................................................................................................... 27 

 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

6 

1 Introduction 

The Biodiversity Company was appointed to conduct a wetland assessment for the Agrieagle 

cropland project (Figure 1-2). The cropland area is situated between game farms in an area 

west of Vaalwater town in the Limpopo Province (Figure 1-2). The areas earmarked for 

cultivation coincide with the footprints of existing croplands. This assessment is concerned 

with the wetlands within the active cultivation areas of Portions 1 (Zandrivier 138, Ptn. 0) and 

Portion 3 (Vaalwater 137, Ptn. 0). This cultivation area together with the 500 m regulated area 

assigned to its outer edge is referred to hereafter as the area of influence (AOI). 

The project will see the conversion of the current centre-pivot cash crop lands to a mix of 

Blueberry (90 ha), Macadamia (100 ha), Avocado (110 ha), Citrus (107 ha) and cash crops 

(100 ha).  

The collection of the baseline data on the spatial extent of the wetlands within the AOI together 

with their health, service provision and importance is a critical first step in attaining a water 

use licence for the project as per Section 21 (c) and (i) of the National Water Act. It also 

provides the baseline against which the success of any rehabilitation measures, that are 

ultimately implemented on the wetlands prioritized for rehabilitation, can be gauged. 

 

Figure 1-1 Planned Agrieagle crop allocation 
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Figure 1-2 Location of the project in relation to Vaalwater 
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2 Key Legislation 

2.1 National Water Act (Act No. 36 of 1998) 

The Department of Water & Sanitation (DWS) is the custodian of South Africa’s water 

resources and therefore assumes public trusteeship of water resources, which includes 

watercourses, surface water, estuaries, or aquifers. The National Water Act (NWA) (Act No. 

36 of 1998) allows for the protection of water resources, which includes: 

• The maintenance of the quality of the water resource to the extent that the water 

resources may be used in an ecologically sustainable way; 

• The prevention of the degradation of the water resource; and 

• The rehabilitation of the water resource. 

A watercourse means: 

• A river or spring; 

• A natural channel in which water flows regularly or intermittently; 

• A wetland, lake or dam into which, or from which, water flows; and 

• Any collection of water which the Minister may, by notice in the Gazette, declare to be 

a watercourse, and a reference to a watercourse includes, where relevant, its bed and 

banks. 

• The NWA recognises that the entire ecosystem, and not just the water itself, and any 

given water resource constitutes the resource and as such needs to be conserved. No 

activity may therefore take place within a watercourse unless it is authorised by the 

DWS. 

3  Methodologies 

The National Wetland Classification Systems (NWCS) developed by the South African 

National Biodiversity Institute (SANBI) will be considered for this study. This system comprises 

a hierarchical classification process of defining a wetland based on the principles of the 

hydrogeomorphic (HGM) approach at higher levels, and also then includes structural features 

at the lower levels of classification (Ollis et al., 2013). 

3.1 Desktop assessment 

The following information sources were considered for the desktop assessment; 

• Aerial imagery (Google Earth Pro); 

• Vegetation and climate information (Mucina & Rutherford, 2006); 

• Land Type Data (Land Type Survey Staff, 1972 - 2006). 

• The inland water dataset; 
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• Topographical river line data; 

• The National Freshwater Ecosystem Priority Areas (Nel et al., 2011);  

• The SANBI National Wetland Map 5 (Deventer et al. 2019); and 

• Contour data (5 m). 

3.2 Wetland Delineation 

The wetland areas are delineated in accordance with the DWAF (2005) guidelines, a cross 

section is presented in Figure 3-1. The outer edges of the wetland areas were identified by 

considering the following four specific indicators: 

• The Terrain Unit Indicator helps to identify those parts of the landscape where wetlands 

are more likely to occur; 

• The Soil Form Indicator identifies the soil forms, as defined by the Soil Classification 

Working Group (1991), which are associated with prolonged and frequent saturation; 

o The soil forms (types of soil) found in the landscape were identified using the 

South African soil classification system namely; Soil Classification: A 

Taxonomic System for South Africa; 

• The Soil Wetness Indicator identifies the morphological "signatures" developed in the 

soil profile as a result of prolonged and frequent saturation; and 

• The Vegetation Indicator identifies hydrophilic vegetation associated with frequently 

saturated soils. 

Vegetation is used as the primary wetland indicator. However, in practise the soil wetness 

indicator tends to be the most important, and the other three indicators are used in a 

confirmatory role. 

 

Figure 3-1 Cross section through a wetland, indicating how the soil wetness and vegetation 
indicators change (Ollis et al., 2013) 
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3.3 Wetland Functional Assessment 

Wetland Functionality refers to the ability of wetlands to provide healthy conditions for the wide 

variety of organisms found in wetlands, as well as for humans. Ecosystem services serve as 

the main factor contributing to wetland functionality. 

The assessment of the ecosystem services supplied by the identified wetlands was conducted 

per the guidelines as described in WET-EcoServices (Kotze et al. 2009). An assessment was 

undertaken that examines and rates the following services according to their degree of 

importance and the degree to which the services are provided (Table 3-1). 

Table 3-1 Classes for determining the likely extent to which a benefit is being supplied 

Score Rating of likely extent to which a benefit is being supplied 

< 0.5 Low 

0.6 - 1.2 Moderately Low 

1.3 - 2.0 Intermediate 

2.1 - 3.0 Moderately High 

> 3.0 High 

3.4 Determining the Present Ecological Status (PES) 

The overall approach is to quantify the impacts of human activity or clearly visible impacts on 

wetland health, and then to convert the impact scores to a Present Ecological Status (PES) 

score. This takes the form of assessing the spatial extent of impact of individual 

activities/occurrences and then separately assessing the intensity of impact of each activity in 

the affected area. The extent and intensity are then combined to determine an overall 

magnitude of impact. The PES categories are provided in Table 3-2.  

Table 3-2 The Present Ecological Status categories (Macfarlane, et al., 2009) 

Impact 

Category 
Description Impact Score Range PES 

None Unmodified, natural 0 to 0.9 A 

Small 

Largely Natural with few modifications. A slight change in ecosystem 

processes is discernible and a small loss of natural habitats and biota may 

have taken place. 

1.0 to 1.9 B 

Moderate 

Moderately Modified. A moderate change in ecosystem processes and loss 

of natural habitats has taken place, but the natural habitat remains 

predominantly intact. 

2.0 to 3.9 C 

Large 
Largely Modified. A large change in ecosystem processes and loss of 

natural habitat and biota has occurred. 
4.0 to 5.9 D 

Serious 

Seriously Modified. The change in ecosystem processes and loss of natural 

habitat and biota is great, but some remaining natural habitat features are 

still recognizable. 

6.0 to 7.9 E 

Critical 

Critical Modification. The modifications have reached a critical level and the 

ecosystem processes have been modified completely with an almost 

complete loss of natural habitat and biota. 

8.0 to 10 F 

3.5 Determining the Ecological Importance and Sensitivity (EIS) 

The method used for the Ecological Importance and Sensitivity (EIS) determination was 

adapted from the method as provided by DWS (1999) for floodplains. The method takes into 

consideration PES scores obtained for WET-Health as well as function and service provision 

to enable the assessor to determine the most representative EIS category for the wetland 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

11 

feature or group being assessed. A series of determinants for EIS are assessed on a scale of 

0 to 4, where 0 indicates no importance and 4 indicates very high importance. The mean of 

the determinants is used to assign the EIS category as listed in Table 3-3, (Rountree et al., 

2012). 

Table 3-3 Description of Ecological Importance and Sensitivity categories 

EIS Category Range of Mean Recommended Ecological Management Class 

Very High 3.1 to 4.0 A 

High 2.1 to 3.0 B 

Moderate 1.1 to 2.0 C 

Low Marginal < 1.0 D 

3.6 Limitations 

The following limitations are relevant for this project: 

• Croplands make the use of vegetation indicators difficult to impossible and in these 

areas delineations relied on soils; and 

• The GPS used for wetland delineations is accurate to within five meters. Therefore, 

the wetland delineation plotted digitally may be offset by at least five meters to either 

side. 
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4 Receiving Environment 

4.1 Location 

The AOI as defined by the crop cultivation area and associated 500 m regulated area is 

situated immediately west of Vaalwater town, Limpopo Province. The crop cultivation area 

includes all fields earmarked for cultivation (all existing croplands) but excludes the game 

farming areas. This area is 857 ha in extent. 

4.2 Land Use 

The dominant land use within the AOI is that of centre point pivot crop cultivation interspersed 

with other natural areas which are being utilised for game farming. 

4.3 National Freshwater Ecosystem Priority Area Status 

In an attempt to better conserve aquatic ecosystems, South Africa has categorised its river 

and wetland systems according to set ecological criteria (i.e. ecosystem representation, water 

yield, connectivity, unique features, and threatened taxa) to identify Freshwater Ecosystem 

Priority Areas (FEPAs) (Driver et al., 2011). The FEPAs are intended to be conservation 

support tools and envisioned to guide the effective implementation of measures to achieve the 

National Environment Management Biodiversity Act (NEM:BA) biodiversity goals (Nel et al., 

2011). 

Figure 4-1 shows the location of the project area in relation FEPAs. Based on this information, 

it is evident that AOI does not overlap any class 1 Rivers FEPAs. However, two NFEPA 

wetlands are recognised within the AOI. The first is associated with HGM 6 and the other is 

the meander cut-off associated with HGM 1. 

4.4 National Wetland Map 5 

The National Wetland Map 5 spatial data was published in October 2019 (Deventer et al. 

2019) in collaboration with SANBI with the specific aim of spatially representing the location, 

type and extent of wetlands in South Africa. The data represents a synthesis of a wide number 

of official watercourse data including rivers, inland wetlands and estuaries. This database 

recognises the presence of a network of wetlands within the AOI which are largely congruent 

with the delineation as provided in this report (Figure 4-2).  
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Figure 4-1 NFEPA Rivers and Wetlands in relation to the AOI 
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Figure 4-2 National Wetland Map 5 in relation to the AOI 
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Figure 4-3 Digital elevation model and flow paths 
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5 Results 

5.1 Classification and Extent 

Based on a combination of desktop and in-field delineation, a total of nine individual wetland 

hydrogeomorphic (HGM) units were identified and delineated within the AOI as defined by 500 

m regulated area applied to the cultivation area (Figure 5-1).  

Each wetland was classified following the national wetland classification system (level 1-4) as 

per (Ollis et al., 2013) into one of four main types (Table 5-1). These included the Mokolo River 

floodplain, one channelled valley-bottom system, two unchanneled valley-bottom systems and 

five seeps. Together these wetlands occupied a total of 436 ha covering 34.2 % of the AOI.  

However, only five of these wetlands occur within the crop cultivation area (HGMs 1-5). 

Collectively these wetlands occupy 228.67 ha (or 26.68%) of the 857 ha cultivation area. The 

remainder (HGMs 6-9) are situated outside of, and in different catchments to, the cultivation 

area and are unlikely to be appreciably impacted by the cultivation practices. As such, these 

wetlands, although delineated, were excluded from further assessment in terms of health, 

ecosystem services and risk. 

Table 5-1 Wetland classification as per SANBI guideline (Ollis et al. 2013) 

HGM Unit Area (ha) 

Level 1 Level 2 Level 3 Level 4 

System 
DWS 

Ecoregion/s 
NFEPA Wet 
Veg Group/s 

Landscape 
Unit 

4A (HGM) 4B 4C 

1 110.58 Inland Waterberg 
Central 
Bushveld 
Group 3 

Plain Floodplain Floodplain flat N/A 

2 53.59 Inland Waterberg 
Central 
Bushveld 
Group 3 

Valley-
bottom 

Channeled 
valley-bottom 

N/A N/A 

3 56.19 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

4 78.22 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

5 90.41 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

6 32.73 Inland Waterberg 
Central 
Bushveld 
Group 3 

Valley-
bottom 

Unchanneled 
valley-bottom 

N/A N/A 

7 2.51 Inland Waterberg 
Central 
Bushveld 
Group 3 

Valley-
bottom 

Unchanneled 
valley-bottom 

N/A N/A 

8 11.31 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

9 0.76 Inland Waterberg 
Central 
Bushveld 
Group 3 

Slope Seep 
Without 
channeled 
outflow 

N/A 

Total 436.31  
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Figure 5-1 Wetlands within the AOI 
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5.2 Wetland Characteristics 

5.2.1 Hydrogeomorphology 

Figure 5-3 presents a diagram of the HGM units, showing the dominant movement of water 

into, through and out of the various wetland HGM types (Ollis et al., 2013). The five wetlands 

HGM units within the cultivation area represent three HGM types namely floodplain, 

channelled valley-bottom, and seep wetlands. A description of the wetland HGM unit is 

provided below. 

 

Figure 5-2 Wetland HGM units identified within the crop cultivation area; A) HGM1, B) HGM 2, 
C) HGM , D) HGM 4 and E) HGM 5 

The Mokolo River floodplain borders the cultivation area to the south and east. This is a 

moderately sized, perennial floodplain with a moderate to low channel sinuosity. The flow path 

alternates between a well-defined, deeply incised channel and a more diffuse vlei like setting 

(dominant). Floodplain features are most obvious within the central region (between the 

access road and the warehouses) where the system is characterised by meander cut-offs, 

backwater depressions, and occasional sand bars. Paleochannels and levees are present, 

widening the floodplain considerably in the areas where they occur. The riparian zone is well 

defined but is sparse and mostly open canopy. The riparian zone is largely natural but is, in 

places, heavily encroached by alien and invasive plant species. According to Ollis et al. (2013) 

floodplains are typically located on plains or wide valley floors. They are typically characterised 
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by the presence of meander cut-offs, depressions and backwaters. They are, by definition, 

depositional environments formed by the accumulation of alluvial deposits carried downstream 

by rivers. Another characteristic of floodplains is that they are typically inundated on average, 

several times per year, during high flows.  

One large channelled valley-bottom wetland (HGM 2) enters the cultivation area from the west, 

draining in a north-easterly direction into the Mokolo River floodplain (HGM 1). The catchment 

of this wetland remains largely intact and most of the system occurs within a game reserve 

and consequently retains a largely natural vegetation cover. However, the system has been 

modified by the past construction of two large dams. These types of wetlands are typically 

found on valley floors with a clearly defined, finite stream channel and lacks floodplain 

features, referring specifically to meanders. Channelled valley-bottom wetlands are known to 

undergo loss of sediment in cases where the wetlands’ slope is high and the deposition thereof 

in cases of low relief. 

Seeps occupied the largest wetland surface area within the cultivation area. Although HGM 4 

remains in a Moderately Modified state HGMs 3 and 5 been heavily impacted by agriculture, 

dams and rural settlement. These systems contribute significantly to recharge and stream flow 

regulation of the valley-bottom and floodplain systems. Seeps are wetlands that tend to occur 

on slopes in situations where the underlying geology and topography facilitates either the 

discharge of groundwater to the land surface or rain- water to seep down-slope as subsurface 

interflow (Ollis et al. 2013). Either way flows are typically unidirectional and diffuse. 
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Figure 5-3 Amalgamated diagram of the wetland units, highlighting the dominant water inputs, 
throughputs and outputs, SANBI guidelines (Ollis et al. 2013) 

5.2.2 Soils 

The prevailing geology is that of the Waterberg Group. Soils within wetlands on site are in turn 

associated with two Land Types. At finer scale, the parent rock underlying the Mokolo River 

floodplain and the eastern wetlands is comprised of sandstone, arkose, siltstone and shale of 

the Vaalwater Formation (Land Type Bb 92) while the wetlands to the west of the Mokolo River 
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are underlain by coarse-grained white sandstone of the Claremont Formation (Land Type Bb 

87). 

At the site scale, mid to upper catena wetland soils (mainly the seeps) were comprised of a 

deep, grey to brown alluvium / aeolian sand with signs of temporary to seasonal inundation 

(in the form of mottling) which were classified as a Dundee soil form. Wetlands lower down on 

the catena (valley-bottom and floodplain wetlands) were comprised of a mix of Dundee soil 

form and another soil characterised by a humus rich orthic topsoil underlain by a very soft 

plinthic B horizon subsoil which was classified as a Westleigh soil form. On site examples 

shown in Figure 5-5. 

 

Figure 5-4 Examples of some of the soils detected on site A) Dundee soil form, B) Westleigh soil 
form, C) cross section through Dundee soil form, D) terrestrial Hutton soil form 
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Wetland vegetation associated with the Mokolo River floodplain can be separated into three 

main zones. The margins and shallow areas of the active channel are characterised by tall 

rank emergent vegetation (mainly Phragmites mauritianus and Cyperus spp.) while deeper 

pools and backwaters are occupied by aquatic species such as Nymphaea nouchalia var. 

coerulea, Ceratophyllum demersum and Myriophyllum aquaticum. Flanking the active channel 

is a well-defined, open canopy riparian zone dominated by Faurea saligna and Combretum 

erythrophyllum, exept in disturbed areas where the alien Melia azedarach dominates. Beyond 

the riparian zone is the floodplain characterised by a mix of sedges, rushes and short 

hydromorphic grasses. The valley-bottom wetlands supported a similar compliment of species 

to the floodplains. The majority of the seep wetlands are seasonally to temporarily inundated 

and in these areas the vegetation is dominated by dense patches of Imperata cylindrica 

interspersed with Adropogon eucomis and Agrostis lachnantha. Some of the more 

permanently saturated seep zones support Marsilea sp. Some examples of the wetland 

vegetation detected on site is shown in Figure 5-5. 

 

Figure 5-5 Examples of some of the hydrophytes that characterise the seasonal to temporary 
seep zones on site A) Andropogon eucomis, B) Cyperus longus, C) Agrostis lacnantha 

 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

23 

 

Figure 5-6 Examples of some of the hydrophytes that characterise the permanent zones on site 
A) Phragmites mauritianus, B) rank marginal vegetation C) Myriophyllum aquaticum and Nymphaea 

nouchalia var. coerulea 

5.3 Wetland Health 

The present ecological state (PES) of the wetlands identified within the 500 m regulated area 

is provided in Table 5-2. Overall, HGM 4 is the least impacted system and was rated as Largely 

Natural while HGM 5 is the most impacted system and is rated as being in a Seriously Modified 

state. Additionally, HGMs 1 and 2 were rated as Largely Modified while HGM 3 was rated as 

Moderately Modified. 

At first glance the two channelled systems (HGM 1 and 2) have intact, virtually pristine 

catchments and appear in a largely natural state. However, these two systems have been 

subject to serious hydrological alteration through damming and large-scale water abstraction 

for centre point crop irrigation. Additionally, encroachment by alien and invasive woody 

species, flow impediment and decreases in surface roughness have notably altered the 

hydrological regime. Nevertheless, due to good dam design, low slope and good vegetation 

cover these systems retain much of their geomorphological and vegetation integrity which 

scored Moderately Modified. 

The hydrology of HGM 3 has been Largely Modified by increased floodpeaks associated with 

exposed soil surfaces and tillage practices associated with crop cultivation which has served 

to artificially decrease distribution and retention time in the wetland (renders the soil better 
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draining for crops). However, the wetlands sediment regime and vegetation (except in areas 

denuded by cultivation) remains functional, albeit Moderately Modified.  

HGM 4, in contrast only marginally enters the cultivation area and supports a largely intact 

vlei-like vegetation and as such was rated as Largely Natural. The wetland’s hydrology and 

vegetation has not been notably altered, although, the geomorphology has been impacted 

slightly by the presence of exposed soil surfaces of croplands within its catchment which 

serves as a source for increased sediment deposition.   

HGM 5 has been the most adversely impacted due to large portions of this wetland being 

covered by croplands. This has drastically decreased water retention time, natural vegetation 

cover and surface roughness within this wetland which was consequently rated as Seriously 

Modified. 

Table 5-2 Summary of the scores for the wetland PES 

Wetland Hydrology Geomorphology Vegetation Overall 

HGM 1 E: Seriously Modified (6.5) C: Moderately Modified (2) C: Moderately Modified (3.8) D: Largely Modified (4.4) 

HGM 2 E: Seriously Modified (6.5) 
C: Moderately Modified 

(2.1) 
C: Moderately Modified (2.1) D: Largely Modified (4) 

HGM 3 D: Largely Modified (4) 
C: Moderately Modified 

(2.5) 
C: Moderately Modified (3.2) 

C: Moderately Modified 
(3.4) 

HGM 4 B: Largely Natural (1) 
C: Moderately Modified 

(2.2) 
B: Largely Natural (0.8) B: Largely Natural (1.3) 

HGM 5 E: Seriously Modified (9) 
C: Moderately Modified 

(2.4) 
D: Largely Modified (5.3) 

E: Seriously Modified 
(6.1) 

5.4 Wetland Ecological Importance and Sensitivity 

The Ecological Importance and Sensitivity ratings for each of the wetland HGM units is 

provided in Table 5-3. Several factors were considered when establishing the EIS of the 

various wetlands. Regional to national scale considerations included NFEPA river or wetland 

status, protected areas as well as Ramsar wetlands. Local considerations included habitat 

integrity and diversity, likelihood of supporting conservation important species and potential 

for hosting significant congregations of local or migratory species. 

Table 5-3 Ecological importance and sensitivity 

Wetland Importance and Sensitivity HGM 1 HGM 2 HGM 3 HGM 4 HGM 5 

Ecological Importance & Sensitivity 3.7  3.7  1.7  2.0  1.2  

Hydrological/Functional Importance 2.2  2.2  1.9  2.2  1.5  

Direct Human Benefits 0.5  2.2  0.9  1.2  0.7  

No class 1 river FEPAs occur within the AOI. However, two NFEPA wetlands are recognised 

within the AOI. The first is associated with HGM 6 and the other is the meander cut-off 

associated with HGM 1. None of the identified wetlands are Ramsar sites. Although the 

wetlands within the AOI do not fall in a statutorily protected area they do flow through game 

farms and further downstream HGM 1 flows into large statutorily protected areas.  

At the site scale HGMs 1 and 2 are rated as Very High on account of their potential to support 

many of the region’s conservation important and / or unique wetland species as well as their 

ability to attract significant congregations of local and migratory waterfowl. This is manifested 

by the observation of two pairs of Pygmy Goose (c) within HGM 2. This is an important 

observation as it represents a new locality for this rare and sporadically distributed species 



Agrieagle Vaalwater 

Wetland Assessment – September 2020 

www.thebiodiversitycompany.com 

25 

whose conservation status has recently been upgraded to Vulnerable. Additionally, Marsh Owl 

nests were found within HGM 5. Photographs of these two finds are shown in Figure 5-7. 

 

Figure 5-7 Significant observations of important wetland dependant species; A) Pygmy Goose 
male and B) Marsh Owl nest  

5.5 Wetland Ecosystem Services 

The ecosystem services provided by the wetlands identified on site were assessed and rated 

using the WET-EcoServices method (Kotze et al. 2008) (Table 5-4). Overall, HGMs 1 and 2 

are considered the hardest working wetlands and provide similar levels of ecosystem services 

scoring Moderately-High. The two central seeps are considered to provide an Intermediate 

level of ecosystem services while HGM 5 was rated Moderately Low in this regard. The 

wetlands on site provide mainly indirect regulating and supporting services relating to water 

quality enhancement as well as biodiversity maintenance, although HGM 1 and 2 are also 

considered important in terms of the direct provision of water for crop cultivation and for the 

recreational value. 

In terms of flood attenuation, the moderate channel sinuosity and presence of large well-

engineered dams makes these systems particularly effective at attenuating the large 

stormflows these systems are likely to receive from their extensive mountainous catchments. 

These catchments also provide a steady streamflow which is particularly important to 

biodiversity during the dry winters. The dams along these systems trap sediments, nutrients 

and toxicants which are effectively assimilated by the dense vegetation cover within these 

wetlands. The seeps to the west of the Mokolo River (HGM s 3 and 4) are also considered 

important for sediment and nutrient removal, however, unlike HGM 1 and 2 this is due to their 

greater opportunity to receive them (crop farming in their catchments) more so than their 

efficacy to assimilate them. In terms of biodiversity maintenance both HGM 1, 2 and 4 are 

considered highly important. This is on account of their diverse array of habitats, presence of 

extensive open water bodies and and largely natural vegetation which not only has the 

potential to support a large proportion of the region’s conservation important wetland biota but 

also serves as an important movement corridor between farmlands. 

The size, intact vegetation and open water bodies make HGMs 1 and 2 scenically beautiful 

and render them important from a recreational and tourism perspective. Both flow through 

game farms just upstream of the cultivation area where they are utilized for recreational 

purposes. These systems also provide a source of water for the commercial crop cultivation 

practices on site. None of the wetlands on site showed signs of active use from a cultural 

perspective and are not utilised for subsistence farming. 
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Table 5-4 The ecosystem services being provided by the HGM units 

Wetland Unit HGM 1 HGM 2 HGM 3 HGM 4 HGM 5 
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s Flood attenuation 2.4 2.2 1.9 2.0 1.2 

Streamflow regulation 2.2 2.2 2.0 2.0 2.0 
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Sediment trapping 1.8 2.1 2.0 2.0 1.2 

Phosphate assimilation 2.2 2.2 2.2 2.3 1.7 

Nitrate assimilation 2.3 2.3 2.2 2.3 1.7 

Toxicant assimilation 2.2 2.2 2.1 2.2 1.7 

Erosion control 2.8 2.6 1.9 2.5 1.6 

Carbon storage 2.0 2.0 1.0 2.0 1.0 

D
ir
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Biodiversity maintenance 4.0 4.0 1.8 3.0 1.7 

P
ro
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Provisioning of water for human use 3.0 2.9 1.3 1.7 1.3 

Provisioning of harvestable resources 2.4 2.0 0.4 1.2 0.4 

Provisioning of cultivated foods 2.0 2.0 2.0 2.0 1.4 

C
u

lt
u

ra
l 

b
en

ef
it
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Cultural heritage 1.5 1.5 0.0 0.0 0.0 

Tourism and recreation 3.9 3.9 0.9 1.4 0.3 

Education and research 1.0 1.0 1.0 1.0 1.0 

Overall 35.6 34.9 22.7 27.7 18.2 

Average 2.4 2.3 1.5 1.8 1.2 
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6 Wetland Risk Assessment 

This section details the findings of the risk assessment for the various activities associated 

with the proposed crop cultivation activities. It is important to note that the planned crop 

cultivation all takes place within the footprints of previously disturbed croplands. Although no 

loss of novel wetland habitat due to cropland establishment is likely to occur, it must be noted 

that significant portions of some of the existing croplands overlap seep zones and that recent 

pump station and associated access road construction has resulted in localised loss of riparian 

vegetation (albeit in some of the more degraded riparian areas). Table 6-1 below provides a 

summary of the various activities, the wetland aspects they affect and the anticipated impact 

as a result. The ratings for various impacts / risks following the DWS risk assessment matrix 

are detailed in Table 6-3 and table 6-4. 

 

Figure 6-1 Existing impacts A) riparian clearing, B) pivot crop irrigation, C) alien bushclumps 
Eucalyptus camaldulensis, D) vegetation clearing, E) dams, F) lime / fertilizer stockpiles 
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Table 6-1 Summary of impacts / risks to the identified wetlands  

Aspect Activity Impact 

Habitat integrity 

Clearing of wetland habitat for 
cultivation 

Loss / degradation of wetland habitat 

Clearing of riparian vegetation for 
pump houses and roads 

Loss / degradation of riparian habitat 

Disturbance of soil and vegetation Spread of alien and invasive species 

Water quantity Increased on site water use 

Direct water losses to wetlands due to large-scale abstraction for cropland 
irrigation 

Indirect water losses to wetlands from increased water use for product 
washing and domestic purposes 

Water quality 

Cropland soil fertility management 
Eutrophication of watercourses with nitrates, phosphates and other 
compounds associated with cropland fertilisation 

Waste management 
Eutrophication of watercourses with process wastewater and / or domestic 
sewage and greywater 

Pest management 
Contamination of wetlands with toxicants associated with pesticides and 
herbicides 

Sediment 
regime 

Tillage, cropland bed drainage and 
stormwater management 

Sedimentation of downstream wetlands from increased soil wash from 
exposed soil surfaces 

Erosion of on site wetlands due to increased floodpeaks from exposed and 
hardened soil surfaces 

6.1 Loss / Degradation of Wetland Habitat 

The clearing of wetland habitat for cultivation has the potential to result in the direct loss / 

degradation of wetland habitat. Noteworthy is the fact that the proposed crop allocation layout 

provided suggests no clearing of novel wetland habitat as all of the proposed cultivation areas 

are situated on previously cultivated land. It is thus not expected that the proposed cultivation 

over the previously cultivated land will result in further significant degradation of wetland 

habitat, especially given that the property has been utilised for crop farming for over 20 years. 

However, portions of some of these croplands are underlain by seep zones which were likely 

once considerably more widespread throughout the AOI than at present due to the vegetation 

loss and increased drainage facilitated by past cropland tillage practices. The applicant 

commits to adhering to the current layout to ensure that the project has limited potential to 

cause further wetland losses which represents a High risk significance. However, post-

mitigation the risk may be reduced to Moderate. Reduction to Low risk significance is 

precluded by the fact that large areas of seep still occur within the croplands and active farming 

of these areas represents an activity directly within a watercourse that alters its vegetation, 

hydrology and geomorphology, which by definition, would require Water Use Licencing 

Mitigation: 

• Avoid further loss of wetland habitat by adhering to the current layout to only farm 

croplands in previously disturbed croplands as indicated by the currently proposed 

crop allocation layout; and 

• In all other areas avoid cultivation or development of permanent infrastructure within 

the identified wetlands and their associated buffers. 

6.2 Loss / Degradation of Riparian Habitat 

During the site visit clearing of the Mokolo River Riparian Zone for the establishment of pump 

stations and associated access roads was observed. Although clearing was localised, 

occurred along an existing road and took place in a region where riparian integrity had been 
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degraded by alien and invasive species, the impact of the road widening on riparian vegetation 

is still considerable. The pump stations appeared to have been long established along the 

Riparian Zone. 

Mitigation: 

• This impact has already occurred, and thus pro-active mitigation is limited, reactive 

measures must now ensue. Actively control and eradicate alien vegetation 

establishment in these disturbed areas; 

• Avoid any further loss of the riparian zone by avoiding any further development within 

the Mokolo River floodplain (HGM 1) and its buffer as delineated in this report; 

• As per the DEA mitigation hierarchy this impact requires offsetting. It is recommended 

that this take the form of on-site rehabilitation of the riparian zone; 

6.3 Spread of Alien and Invasive Species 

Disturbance of soil and vegetation has the potential to be accompanied by the proliferation 

and spread of alien and invasive species.  

Mitigation: 

• Keep disturbances to within existing disturbance footprints; 

• Control new stands of alien species as the arise; 

• Land users are required by law, to remove and / or control Category 1 AIS according 

to the National Environmental Management: Biodiversity Act (Act 10 of 2004) 

(Government Gazette No 78 of 2014). Additionally, unless authorised, in terms of the 

National Water Act, 1998 (Act No. 36 of 1998), no land user shall allow Category 2 

plants to occur within 30 meters of the 1:50 year flood line of a river, stream, spring, 

natural channel in which water flows regularly or intermittently, lake, dam or wetland. 

Category 3 plants are also prohibited from occurring within proximity to a watercourse; 

• It is recommended that Category 1 species are prioritised for control, with control of 

herbaceous weedy species restricted to the disturbance footprints created around any 

constructed intervention structures (which would need to include follow-up control); 

and 

• Foliar herbicide spray must not be used within any of the delineated wetland areas, 

rather opt for mechanical removal or direct dribbled application to stumps (use a dye).  

6.4 Direct water losses to wetlands due to large-scale abstraction for cropland 

irrigation 

This impact is an inevitable consequence of this sort of crop cultivation practice and therefore 

cannot be entirely negated. The impact has the potential to affect a High risk on water losses 

to the affected wetlands (mainly HGM 1 and 2) especially given that evaporative losses in this 

area are relatively high. Consequently, the residual risk is set as High. This rating is however 

given in low confidence in the absence of a quantitative data from a hydrological / water 

balance study. However, there are various water conservation practices that can be 
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implemented which could reduce the overall risk, but such a rating would need to backed by 

quantitative data. For now the precautionary principle applies. 

Mitigation: 

• Implement effective water conservation practices; 

• Utilise variable rate irrigation (VRI) by managing irrigation according to in-field soil 

moisture levels: 

o Monitor soil moisture either manually or through the deployment of wireless soil 

moisture sensors; 

o Take into account spatial variation in soil moisture, remembering that soil 

moisture is not naturally evenly distributed throughout the lands. There will be 

places where soil moisture holds longer and requires less irrigation (e.g. within 

the seep zones or lower down the landscape catena or in areas with less well 

drained soil); 

o React timeously and accordingly to any received rainfall. 

o Employ the controlled deficit irrigation strategy (above a certain optimal 

irrigation amount the yield per unit water begins to decrease again); and 

o Utilise temporal water conservation practices which minimise 

evapotranspirative losses by watering during the cooler times of the day such 

as night, early morning and late afternoon when wind is also generally lower. 

• Utilise good quality efficient sprayer nozzles and service them promptly at any signs of 

failure; 

• Carefully manage water pressure to obtain optimum sprayer efficiency and avoid 

excessive wastage through venting. The ideal flow rate for an irrigation system is 

dependent on various factors, such as required water application spread, peak crop 

evapotranspiration and area required to be irrigated. The more total pressure required 

is referred to as total dynamic head or TDH. Investigate the use of a VFD fitted to the 

pump; and 

• Tailor the irrigation system to the relevant crop. Use drip irrigation for the nut, avocado 

and blueberry productions. This is the optimal irrigation method for these crops and 

will reduce water losses. 

6.5 Indirect water losses to wetlands from increased water use for product 

washing and domestic purposes 

This impact is also unavoidable and necessary to the operation of the farm. There are various 

water saving practices that could reduce this impact to Moderate. 

Mitigation: 

• Practice good water saving measures on site such as fixing leaking pipes, taps and 

sprayers timeously; and  
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• Consider rainwater harvesting for crop washing and other processing purposes without 

compromising health and safety standards. 

6.6 Eutrophication of watercourses with nitrates, phosphates and other 

compounds associated with cropland fertilisation 

Commercial crop cultivation often requires intensive soil management due to the high 

demands placed on the soil. This often involves the use of fertilizers which have the potential 

to eutrophy (contaminate with excess nutrients) nearby watercourses with organic nutrients 

such as nitrates and phosphates. This leads to an artificially increased primary productivity in 

the form of cyanobacterial and algal blooms at the expense of the natural plant and animal 

diversity due to competition, habitat modification, toxicant amplification and increased 

prevalence of anoxic events.  

Mitigation: 

• Carefully control the application, timing and amount of fertilizers; 

• Current satellite and drone technology allow for the mapping of nutrient or moisture 

deprived areas which in turn allows farmers to use a GPS to apply of fertilizers to only 

the areas that require it, thus saving on fertilizer cost and wastage; and 

• Actively and accurately track weather patterns using satellite data to avoid fertilizing 

ahead of a major predicted stormfront. Free software such as Windy may assist in this 

regard if other means are too costly. 

6.7 Eutrophication of watercourses with process wastewater and / or domestic 

sewage and greywater 

This impact can be easily mitigated and as such has a residual risk rating of Low. 

Mitigation: 

• It is recommended that septic tanks be opted for over a French drain systems for 

human waste given the proximity of the workshop to wetlands; and 

• Utilize a French drain / artificial wetland to return process water in a diffuse manner to 

the nearest watercourse. 

6.8 Contamination of wetlands with toxicants associated with pesticides and 

herbicides 

Weeds and pest management is an ongoing problem with crop cultivation. One of the main 

ecological trade-offs is that wetlands are contaminated with herbicides and pesticides with 

adverse consequences for the native biota within them. 

Mitigation: 

• Avoid the use of rodenticides wherever possible. Excessive rodent populations can be 

effectively controlled with the use of large buckets baited with peanut butter, partially 

filled with water. Of course, these should be placed so as to minimize incidental 
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trapping of non-target organisms such as reptiles and amphibians. (i.e. place away 

from wetlands and natural areas); 

• Minimise pesticide and herbicide use wherever possible. Do not apply in any of the 

delineated wetlands unless used for alien control in which case apply directly to cut 

stumps (not foliar spray); and  

• Investigate incorporating biopesticides into the farm’s Integrated Pest Management 

(IPM) system so as to rely less on higher-risk pesticides and effectively produce higher 

crop yields and quality with lower impact on the environment. 

6.9 Sedimentation of downstream wetlands from increased soil wash from 

exposed soil surfaces 

Tillage practices to prepare cropland beds and increase drainage will be inevitably 

accompanied by an increase in sedimentation as rainwater washes exposed soils into 

downslope watercourses. 

Mitigation: 

• The soils on site are very sandy and are particularly prone to loss due to wind or water; 

• Practice good soil management;  

• Minimize the bare soil intercrop period as much as possible; 

• Investigate the use of a cover crop (e.g. Eragrostis) if intercrop period is expected to 

be long; 

• Continue to grass all inter-cropland areas to prevent soil loss; and 

• Devise and implement a stormwater management plan. 

6.10 Erosion of on site wetlands due to increased floodpeaks from exposed and 

hardened soil surfaces 

Similarly increased exposed soil surfaces from tillage practices will be inevitably accompanied 

by an increase in the potential for erosion in those area following stormflow events.  

Mitigation: 

• Avoid the creation of concentrated flow paths wherever possible (i.e. do not opt for 

ridge and furrow terraced cultivation practices or try to make large drains between 

croplands as they will erode); 

• Minimize the bare soil intercrop period as much as possible; 

• Investigate the use of a cover crop (e.g. Eragrostis) if intercrop period is expected to 

be long; 

• Continue to grass all inter-cropland areas to prevent soil loss; 

• Devise and implement a stormwater management plan; and 
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• Stem any erosion as it occurs by bulldozing, filling, re-contouring and re-vegetating the 

head cut / erosion gulley. 
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Table 6-2 DWS Risk Impact Matrix for the proposed project - Tyron Clark, Pr. Sci. Nat. (121338) 

Activity Aspect Impact 
Flow 

Regime 
Water 

Quality 
Habitat Biota Severity 

Spatial 
scale 

Duration Consequence 

Habitat integrity 

Clearing of wetland habitat for 
cultivation 

Loss / degradation of wetland habitat 3 3 4 2 5.0 3 4 12.0 

Clearing of riparian vegetation for pump 
houses and roads 

Loss / degradation of riparian habitat 2 3 5 5 5.0 3 5 13.0 

Disturbance of soil and vegetation Spread of alien and invasive species 1 1 3 3 1.0 3 3 7.0 

Water quantity Increased on site water use 

Direct water losses to wetlands due to large-scale 
abstraction for cropland irrigation 

4 2 4 4 5.0 3 4 12.0 

Indirect water losses to wetlands from increased 
water use for product washing and domestic 
purposes 

4 2 4 4 5.0 3 5 13.0 

Water quality 

Cropland soil fertility management 
Eutrophication of watercourses with nitrates, 
phosphates and other compounds associated with 
cropland fertilisation 

1 4 3 4 3.0 3 5 11.0 

Waste management 
Eutrophication of watercourses with process 
wastewater and / or domestic sewage and 
greywater 

1 4 3 4 3.0 3 5 11.0 

Pest management 
Contamination of wetlands with toxicants 
associated with pesticides and herbicides 

1 4 4 4 3.3 2 2 7.3 

Sediment regime 

Tillage, cropland bed drainage and 
stormwater management 

Sedimentation of downstream wetlands from 
increased soil wash from exposed soil surfaces 

2 2 3 3 2.5 3 3 8.5 

  
Erosion of on-site wetlands due to increased 
floodpeaks from exposed and hardened soil 
surfaces 

2 2 3 3 2.5 2 3 7.5 
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Table 6-3 DWS Risk Impact Matrix for the proposed project, continued - Tyron Clark, Pr. Sci. Nat. (121338) 

Activity Aspect Impact 
Frequency 
of activity 

Frequency 
of impact 

Legal 
Issues 

Detection Likelihood Sig. 
Without 

Mitigation 
With 

Mitigation 

Habitat integrity Clearing of wetland habitat for 
cultivation Loss / degradation of wetland habitat 

2 2 5 2 11 132 High Moderate 

Clearing of riparian vegetation for pump 
houses and roads Loss / degradation of riparian habitat 

3 3 5 3 14 182 High High 

Disturbance of soil and vegetation Spread of alien and invasive species 1 1 1 2 5 35 High Low 

Water quantity Increased on site water use Direct water losses to wetlands due to 
large-scale abstraction for cropland 
irrigation 

4 4 5 2 15 180 High High1 

Indirect water losses to wetlands from 
increased water use for product washing 
and domestic purposes 

3 1 5 1 10 130 Moderate Moderate 

Water quality 

Cropland soil fertility management 

Eutrophication of watercourses with 
nitrates, phosphates and other 
compounds associated with cropland 
fertilisation 

3 1 5 2 11 121 High Moderate 

Waste management 

Eutrophication of watercourses with 
process wastewater and / or domestic 
sewage and greywater 

2 1 1 1 5 55 Moderate Low 

Pest management 
Contamination of wetlands with toxicants 
associated with pesticides and herbicides 

1 1 5 1 8 58 High Moderate 

Sediment regime 

Tillage, cropland bed drainage and 
stormwater management 

Sedimentation of downstream wetlands 
from increased soil wash from exposed 
soil surfaces 

2 1 1 1 5 42.5 Moderate Low 

  

Erosion of on-site wetlands due to 
increased floodpeaks from exposed and 
hardened soil surfaces 

1 1 1 1 4 30 Moderate Low 

 

 

 

1 The residual risk is set as High. This rating is however given in low confidence in the absence of a quantitative data from a hydrological / water balance study. 
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7 Conclusion 

Based on a combination of fieldwork and desktop analysis this study identified, delineated and 

assessed the integrity of 5 individual wetland hydrogeomorphic (HGM) units which collectively 

occupy 228.67 ha or 26.68% of broader cultivation area (which includes inter-cropland areas 

but excludes the game farming areas). Each wetland was rated in terms of its present 

ecological state, ecosystem service provision and ecological importance and sensitivity. The 

main wetland features are the Mokolo River floodplain (HGM 1) and associated channelled 

valley-bottom wetland (HGM 2) while the remainder of the wetland areas is comprised of 

temporary to seasonally inundated seeps (HGM 3-5). 

Overall, except for a seep called HGM 4, most of the identified wetlands are no longer in a 

natural state (classes C, D and E). In summary HGM 4 is the least impacted (class B: Largely 

Natural) while HGM 5 is the most impacted system (class E: Seriously Modified). The main 

impacts to these wetlands centre on serious hydrological alteration through damming and 

large-scale water abstraction for centre point crop irrigation (mainly the valley-bottom wetlands 

HGMs 1 and 2) but also due to cropland tillage practices which have served to decrease water 

distribution and retention time within these wetlands (mainly the seeps HGMs 3-5). Woody 

alien species have degraded the riparian zone integrity in portions along the Mokolo River 

floodplain. Due to the position of the extensive seeps higher up on the landscape catena 

means that the often coincide with areas of crop cultivation and the impacts associated with 

it. HGMs 3 and 5 are the most impact in this regard with portions (especially HGM 5) of their 

extent under crop cultivation. Except for the above the croplands the croplands remain largely 

outside of wetland areas.  

In terms of ecosystem services, HGMs 1 and 2 are considered the hardest working wetlands 

and provide similar levels of ecosystem services scoring Moderately-High. The two central 

seeps are considered to provide an Intermediate level of ecosystem services while HGM 5 

was rated Moderately Low in this regard. The wetlands on site provide mainly indirect 

regulating and supporting services relating to water quality enhancement as well as 

biodiversity maintenance, although HGM 1 and 2 are also considered important in terms of 

the direct provision of water for crop cultivation and for the recreational value. 

In terms of ecological importance and sensitivity (EIS) it is important to note that two NFEPA 

wetlands are recognised within the AOI. The first is associated with HGM 6 and the other is 

the meander cut-off associated with HGM 1. At the site scale HGMs 1 and 2 are rated as Very 

High on account of their potential to support many of the region’s conservation important and 

/ or unique wetland species as well as their ability to attract significant congregations of local 

and migratory waterfowl 

8 Impact statement 

Several risks to the identified wetlands associated with the current and proposed crop 

cultivation practices were listed together with the recommended mitigation measures in the 

risk assessment. Of greatest significance in this regard are two impacts which received a 

residual (post-mitigation) rating of High. These include loss / degradation of riparian habitat 

and direct water losses to wetlands due to abstraction for cropland irrigation. 
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With regards to riparian loss, fieldwork revealed signs of recent clearing of a significant tract 

of the riparian vegetation along the Mokolo River. As this is a localised impact which took 

place in a degraded section of riparian vegetation it is recommended that the impact be offset 

through on-site rehabilitation of the riparian zone within the cultivation area. This would involve 

the compilation and implementation of a wetland rehabilitation plan which includes but not be 

limited to the clearing aliens, removal of stumps, follow-up control, landscaping, re-vegetation 

and, planting of locally indigenous trees associated with the riparian zone. 

With regards to direct water losses the residual risk is set as High. This rating is however given 

in low confidence in the absence of a quantitative data from a hydrological / water balance 

study. However, there are various water conservation practices that can be implemented 

which could reduce the overall risk but such a rating would need to backed by quantitative 

data. For now, the precautionary principle applies, and a residual risk of High is maintained. 

It is imperative that the project implement effective water conservation practices as listed in 

this report, one such measure could be the use of variable rate irrigation (VRI) to manage 

irrigation according to varying in-field soil moisture levels. 

Overall, the project represents a critical development (provision of food) that is set to occur 

entirely within previously developed croplands and largely occurs outside of wetland areas 

and can be considered favourably. However, some riparian habitat loss has occurred and 

portions of three of the fields overlap wetland habitat. It is recommended that any further loss 

of wetland habitat be avoided. This project involves direct alterations to wetlands as well as 

abstraction and therefore warrants a full Water Use Licence. 
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Annexure E 
DWS Evaluation Response 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

































 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure F 
DWS Landowner Response to Section 35 Letter 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 













 
 
 
 
 
 
 
 
 
 
 
 
 
 

Annexure G 
Satellite Imagery 
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Annexure H 
Planning Related to Specific Crops 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
1. Industry/Market Insights  

The South African blueberry industry started in the Lydenburg district of 

Mpumalanga during the 1970s, and in 1987 blueberry cultivation reached the 

Western Cape. 

South Africa has  seen an increase in the industry with export values of 634 tons 

in 2008 to more than 8 000 tons in 2018, with export value in excess of R1 billion 

(Per South African Berry Producers Association “SABPA”).  

. The blueberry industry has significantly outperformed other fruit industries, 

increasing its value exponentially for a decade.  

Blueberries are considered an antioxidant super food with significant health 

benefits. Global demand for Blueberries has increased substantially over the 

years, with the largest suppliers of global demand being Chile and Peru  

The industry has experienced one of the fastest growth, both in terms of the 

number of hectares planted and the values obtained for its production.  

South Africa’s blueberry exports for 2019/2020 grew by more than 50% on the 

previous year, setting a new industry record and continuing the industry’s 

remarkable growth. 

Blueberry farming is labour intensive relative to other crop farming. The Blueberry 

industry is strategic to South Africa not only for its contribution to national export 

levels but its ability to generate jobs in a country with high unemployment rates. 

For each hectare a Blueberry grower employs an average of 2,64 workers per 

annum.  

Per SABPA the industry has generated over 4000 jobs in the past five years and 

is one of the fastest growing horticultural industries in South Africa, both in terms 



 

of hectares planted and gross value of production. It is estimated that jobs 

created by this industry could grow to 14,000 in the year 2023. 

Notwithstanding the growth in the Blueberry industry, the primary barrier to entry 

is the high capital cost per hectare. The high establishment cost and requirement 

for access to suitable land and water of sufficient scale to justify the level of 

investment, contributes to the lack of economic participation by black farmers in 

the industry.  

Although there are great growth prospects for this industry which would be 

exponential with greater market access to regions like the Middle-east and China, 

transformation, in this sector is lamented. Black farmers have very little 

participation in this sector’s growth.  

2. Agrieagle advantage (soil/location/climate/ experience etc):  

The blueberry industry is a strategic and important nationally due to its 

employment potential and growth prospects as a export crop.  

South African Blueberries have gained popularity in European markets although 

its volumes are much lower than South America’s supply to the same markets.  

The South African blueberry industry was built on closed cultivars and close-knit 

partnerships between breeders, producers and marketers. 

For many years, the cultivars were only available from two main suppliers 

nationally and all cultivars are patented with restrictions on the grower for 

accessing cultivars from other suppliers.  These arrangements do not only restrict 

access of cultivars but also demand sole marketing right to the entire crop on 

behalf of the farmer.  

There’s increased investment nationally to increase the selection of varieties in 

the country in an effort to increase our national output and global 

competitiveness of Blueberries.  



 

The introduction of new entrants on the market is resulting in a necessary shift 

from closed varieties. This shift facilitates the opening up of the sector and is key 

advantage for new entrants.  

South African Blueberries are ready between August and January, which is the 

end of the season for the Northern Hemisphere Blueberries. This enables them 

to attract high returns for the exporters and growers from the Southern 

Hemisphere like South Africa, due to high demand, but low supply during this 

period. 

3. Expected development (Orchard)  

The Agrieagle project has aspirations to scale to be a 100ha of Blueberry 

development. The project will be more than 85% black owned, controlled and 

operated. This would be a unique opportunity for the Project to be a meaningful 

contributor to the industry by African farmers 

This development will be the first black owned Blueberry farm of this size in South 

Africa.  

Blueberry farming requires technical know-how in managing the crop, to achieve 

and maintain top quality fruit as well as ensuring food safety.  

The Project will commence as a 25ha development, to be managed with the 

facilitation of industry experts. The relatively low start is deliberate to de-risk the 

project and provide ourselves an opportunity understand the trees and develop 

in-house capability and knowledge to manage the crop internally. Our plan is to 

increase the development to 100ha over a 4 year period.  

A project of this scale will require substantial capital and investor confidence that 

implementation risk is at acceptable levels. Given the magnitude of the 

investment, a staggered approach it is not prudent but essential to demonstrate 

capability and test the return on investment. 

We will be deliberate out the promotion of black participation throughout our 

operations. We will focus on training our production manager and prioritise skill 

transfer to support operations as the orchards increase. In-house black expertise 



 

is not only important for the sustainability of our operations but necessary to 

close the knowledge gap of African farmers and increase diversity of skill in the 

sector. 

4. Yield (Factors impacting yield and expected yield) 

Blueberries are robust fruit that are resilient in different conditions. They are a 

profitable crop whose growing conditions can be controlled under shade netting.  

New generation plants are without thorns and are mostly disease resistant. 

For maximum growth, blueberries require very well drained loam soils that are 

also low in pH, but high in organic matter. Growing them under shade netting 

improves growth potential and protects the plants from harsh sunny conditions.  

Due to their unique shallow root system, blueberries require regular watering in 

well-drained soil. Drip irrigation delivers fertilisers and nutrition precisely to the 

root-zone, as and when needed, maintaining a consistently balanced 

environment. 

There are various factors that impact blueberry yield, however the key variable is 

the variety of plant and maturity of the plant. Most varieties are expected to reach 

full production by the third year, with yields vary from 16tonnes/ha to 

22tonnes/ha at peak production.  

Plants bear fruit within the first year, which generates income for a farmer early 

on. At full production, plants can yield up to 4kg per plant resulting in the 

observed yield of 18 tons to 22 tons per hectare at peak 

On the initial 25ha development the project is expected to deliver approx. 19 

tonnes per ha, equating to 475tonnes of fruit for the orchard.   

Per the SABPA, South Africa exported 12,282 tons of blueberries during the 

2019/2020 financial year. All things being constant, the expected yield on the 

initial development would thus contribute approx. 4% of Blueberry export value 

produced by Black farmers. At full development of the orchard (100ha), the 

forecast crop from this project could reach up to reach 10% of national value of 

blueberry exports, being produced by Black farmers.  



 

5. Market Access (local and export)  

South African Blueberries are produced mainly for the export market. Locally 

produced Blueberries have gained a strong reputation in global markets, 

especially in the UK and continental Europe where exports are concentrated. UK 

and the EU continue to be South Africa’s core markets for the fruit and the 

demand for our superior quality which has strengthened global demand in both 

the UK and Western Europe notwithstanding competition from South America.  

The industry and government are working hard to open other market like China, 

the Middle East, and Asian markets. Access into far-East markets such as China 

and Asia presents huge potential for the South African Blueberry export markets. 

The competitive advantage on quality over South American fruit and ability to 

supply global markets with early varieties, will increase market access for South 

African fruit in those markets. 

Ability to penetrate those markets would increase SA export value and create job 

opportunities within the sector as well as opportunities upstream and 

downstream the value chain.  

 

Source; SARS 2019  

Although there is more value in the export market, dependency on this market is 

proving detrimental during unprecedented times such as caused by the Covid 

pandemic. Locally the fruit is still considered somewhat of a luxury item. There is 



 

growing awareness of the claimed health-giving qualities, resulting in the fruit is 

slowly gaining popularity. Now more than ever, the sector is forced to be 

intentional about growing the local market to absorb and create diversity for 

distribution in the event the export market is disrupted. 

6. SWOT ANALYSIS  

Strengths  Weaknesses  

o Already own land suitable for production 

of Blueberries  

o New entrant on the market  

o Management team that has been farming 

for over 15 years with combined farming 

experience over 70 years  

 

o Waterberg area considered a suitable 

area for growing early Blueberry varieties. 

 

o Ability to develop the first 25ha without 

any gearing. 

 

o Strong investor interest to fund 

development to full scale. 

 

Opportunities   Threats 

o Potential to be the first Black owned and 

controlled Blueberry farm of scale in 

South Africa  

o Sustainable water availability depended 

on issuance of Water Use Licences to 

support the development. 

o The industry is in need of transformation- 

government in support of black 

commercial participation. 

o Export market vulnerable to macro-

economic factors. 

o Growing local demand for the fruit has 

potential to insulate industry from export 

threats. 

o Availability of open cultivars still limited 

o Strong Global Demand for South African 

Blueberries 

o Price pressure due to oversupply in EU 

markets 

o Early varieties counter cyclical to 

Blueberries in the Northern hemisphere 

 

 

7. Social Benefits (e.g. crop relevance/job creation/environmental impact) 

Blueberries are capital and labour intensive. With an ability to employ 

approximately three to four workers per hectare the industry has gained 



 

immense relevance and political support for its potential to reduce 

employment.  

According to the South African Berry Producers Association Report (“SABPA”), 

the industry is estimated to have created more than 4000 jobs in the past five 

years.  In addition to the 2.64 jobs created per ha, 0.22jobs per hectare is 

created for those packing the fruits and those supervising or managing teams. 

As blueberry farming requires a blend of manual labour and technical skills, 

the industry therefore offers a unique career path for young people to 

progress from low-skilled, seasonal work to meaningful careers in horticulture 

and farm management. 

Employment in the industry more than quadrupled from about 1 000 jobs in 

2014 to more than 5 700 in 2018. This number has since risen to more than 8 

000 jobs in the past two years. 

Although export values to Europe are strong, expanding access to the Eastern 

markets like China, Middle East and Asia could create an additional 12 000 

jobs in South Africa. The potential of this industry to generate more jobs is 

enormous.  

Our hope is that this project will generate approx. 100 permanent jobs for the 

100ha of blueberries and approx. 300 seasonal workers.  

8. Financial model 

8.1. Establishment Costs  

Blueberries have a high initial investment cost mainly land and orchard 

establishment costs.  

The establishment of a Blue Berry farm requires the following:  

o Acquisition of land Completed 

o Security of water through Water Use 

Licenses  

This application in 

progress 



 

o Testing of soil for suitability- sands and a 

low PH 

Completed 

o Design and establishment of an orchard, 

with proper drip irrigation, a pump house 

for fertigation and cooling facilities. 

Procurement in progress 

o Equipment  Procurement in progress 

o Experienced management team In place  

o Strong technical team.  Procurement in progress 

o Funding for the initial development  Secured  

8.2. Funding  

The initial investment will be fully equity funded. 

Blueberries are an important crop and a growing contributor to the 

country’s net export value. Developmental Finance institutions like the 

Independent Development Corporation (“IDC”) are facilitating growers, 

in particular black investors to access and grow the sector. Government 

has set up funds like the Job’s fund to propel black participation into this 

industry. 

Successful implementation of the initial orchard will provide us greater 

access to third party funding and government funding meant to 

facilitate black farmers venturing into the Blueberry industry. Funding for 

the future development of the additional 75ha will highly depend on our 

ability to successfully establish and operate the initial orchard and 

provide the project credibility to prospective funders. Engagements with 

potential funders indicate that there is keen interest to invest in 

opportunities such as this. 

Annexure 1 – Financial model 

  



 

 

1. Introduction  

1.1 Avocado production in South Africa has traditionally been 

concentrated in the warm subtropical areas of the Limpopo, 

Mpumalanga and Kwazulu Natal provinces in the North East of 

the country. 

1.2 There has been a significant drive to expand the areas of 

production to cover a larger portion of the harvest calendar for 

greater availability. 

1.3 The avocado industry in South Africa expanded steadily in from 

the early 1970s to 2003. Planting grew from approx. 2000ha to 

120000ha in the same period. 

1.4 Current plantings are estimated at approx. 17500ha growing at 

100ha per annum. 

1.5 The South African Avocado season extends from February to 

November with the majority of fruit being harvested from 

March to September. 

 

2  /Market insights 

2.1 A large majority of trees produced and planted in South Africa 

(approx. 80%) are the dark-skinned cultivars such as Carmen, 

Gem, Lamb-Hass and Maluma.  

2.2 Green skin cultivars such as Fuerte, Pinkerton, Ryan and Reed 

make up the remainder of tree production. 



 

2.3 In 2018, total production was estimated at 170,000 tonnes. of 

which approximately 86,000 tonnes was exported, mainly to 

Europe and the United Kingdom. 

2.4 The remainder of the crop was consumed domestically and 

approximately 10% is processed (oil and purée). 

2.5 Although the South African industry is export orientated, the 

South African market also plays a significant role with demand 

having grown considerably over the past few years. 

2.6 Approximately 76% of global production of avocados are 

produced in the Americas, 11% in Africa, 9% in Asia and 2% in 

both Europe and the South Pacific. Mexico is the world’s 

biggest producer of avocados, with an approximation of 1.5 

million tonnes out of global production of 3.2 million tonnes as 

of 2018. 

2.7 The main importing countries of South African avocados are 

Europe - particularly the Netherlands, France and Spain, the UK, 

and the Baltic states at 95%. Small volumes are exported to 

Africa, the Middle East and Hong Kong 

 

3 Agrieagle advantage (soil/ location/ climate/ experience etc)  

3.1 Economic Considerations 

3.1.1 We are in a position to plant multi-crops which bodes 

well for the ability to wait 4-5yrs for full maturity 

3.2 Experience 

3.2.1 We have 200ha of Avo orchards under irrigation with 

15yrs exposure to avocado farming 

3.3 Location 

3.3.1 Limpopo is the leader in Avocado development 

meaning there is significant skill and infrastructure in 

support of avocado farming 

3.3.2 There are multiple rootstocks that can work in marginal 

soils 



 

3.4 Planting Factors 

3.4.1 There areas of good sandy loam soil (hutton and 

glovelley). There is also good quality water. 

3.4.2 Climate and region lend themselves to early fruit that 

will allow for higher return 

3.4.3 There are no near proximity fruit farms and thus fruit 

flies (a significant pest) will not be an issue 

3.5 Crop 

3.5.1 High demand and aggressive industry growth.  

3.5.2 Labour availability 

3.5.3 Needs assessment 

 

4 Expected development (orchard) 

4.1 We are desirous of developing 100ha of Avocados on a ridged 

basis with spacing of 4x8. This will allow for 312 trees per Ha. 

 

5 Yield (factors impacting yield and expected yield)  

TO BE UPDATED  

6 Market access ( local and export) 

6.1 Market Access into the European markets is fast becoming 

saturated with entrants and it is thus easier to enter with the 

current incumbents 

6.2 There are number of fruit Exporter in South Africa that are 

willing to take fruit. Timing is important 

6.3 Local markets for early fruit are extremely profitable and lends 

itself to direct marketing. 

6.4 Most common routes to market are through the agents at the 

fresh produce markets and direct into retailer 

6.5 Hawkers’ market is less desirable although at the right time can 

yield decent return with low selling costs 

 



 

 

7 Swot analysis  

7.1 Strengths 

7.1.1 The growth in demand for Avocados have shown and 

continue to show significant growth this is boding well 

for investment in the industry 

7.1.2 Significant foreign currency earning because of the 

strong export orientation  

7.1.3 There is significant local knowledge and skills in the 

industry 

7.1.4 There is great organisation in the industry – SAAGA 

7.1.5 SA is considered a quality of fruit export source 

7.2 Weaknesses 

7.2.1 Availability of trees is an issue in the industry 

7.2.2 There is significant competition in the target markets 

and this is growing 

7.2.3 Despite the development of new orchards, the 

predominant players in the market are moving away 

from developing new orchards in the country 

7.2.4 Water scarcity and global warming are worsening trends 

that may have negative impact on the ability of the 

industry to grow 

7.2.5 Dominance of the market by a number of large players 

7.3 Opportunities 

7.3.1 New and developing entrants into the market will bode 

well for the industry 

7.3.2 Growth of the industry will allow for the opening of new 

markets for export 

7.3.3 Growth in the local market demand 

7.3.4 Growth in the industry will allow for the development of 

new permanent and seasonal jobs 

7.4 Threats  



 

7.4.1 The number of large players that control the industry 

have the ability to sway an industry 

7.4.2 Competition for water resources 

7.4.3 Tree diseases and pests that are undiscovered and those 

that are becoming resistant to current treatments 

7.4.4 Theft of fruits due to demand on the black market 

7.4.5 Growth of the industry and number of new entrants 

7.5 Financial Model 

7.5.1 A basic review of the financial returns shows that after 

operational and establishment cost the project breaks 

even in 4.5 years. 

7.5.2 This is not taking into account major factors like 

financing, land acquisition, and purchase of capital 

equipment 

7.5.3 Total development costs are R21.5m in the first year 

7.5.4 The high-level model shows that there is merit in pursuing avocados 

as a crop to invest in. 

7.5.5 See Annexure A for assumptions and detailed financial model. 

 

  



 

 

 

 

1. Introduction  

1.1. Macadamia nuts are rich in nutrients and beneficial plant compounds. 

They’re also linked to several health benefits, including improved 

digestion, heart health, weight management, and blood sugar control. 

1.2. At 80 percent monounsaturated fat, macadamia nut oil is higher in this 

healthy fat than any other cooking oil, including olive oil. 

1.3. Macadamia nuts account for just over 1% of the total tree nut volumes 

produced internationally. 

1.4. Some 700 farmers grow macadamia nuts in South Africa. 

2. Industry /Market insights 

2.1. Macadamia nuts are quickly becoming an important crop in South Africa 

and are possibly one of the fastest growing tree crop industry in the 

country with production increasing more than 20-fold in the last 20 

years, from 1 211 tons of nut in shell (NIS) in 1991 to 59 050 tons in 2019. 

The total value of annual production has increased from R32 million in 

1996 to approximately R4.8 Billion in 2019. 

2.2. South Africa is a global top three macadamia nut producer together with 

Australia (where they originated) and Hawaii.   

2.3. In South Africa, Beaumont (695) is the most widely planted macadamia 

nut cultivar, followed by A4, 816, 814, Nelmak 2, 695 and 842. Nelmak 2, 

842, A4, 695 and 814 are favoured for their precocity and subsequent 

high yields, whereas Beaumont is favoured for its drought tolerance and 



 

816 and A4 for its nut quality. Most of our new cultivars and selections 

are imported from either Hawaii or Australia. 

2.4. Farming and establishing macadamia orchards is a long term 

investment. Trees take almost seven years to reach optimal yields, which 

tend to grow in size as the tree matures over the years, depending on 

management and cultivar performance by region. 

2.5. The 2019 South African macadamia crop ended on a very positive note 

with a record crop of 59 050 tonnes of in shell macadamias (measured 

at 1.5% kernel moisture content). Compared to 2018 production, the 

industry’s production grew with an additional 2 550 tonnes in 2019. 

 

3. Agrieagle advantage (soil/ location/ climate/ experience etc)  

Agrieagle crop suitability assessment: 

Economic Considerations (profitability) Positive cash flows only after 

6 years. Supported by multi 

crop approach. 

Past and present experiences of farmers Experience with Avocados 



 

Location (altitude, accessibility of the farm to and from 

the market) 

Limpopo is a significant 

macadamia growing region. 

Trees need high humidity 

and moderate temperatures 

for resultant thinner skins. 

Topographic considerations (elevations, slope, terrain) Level terrain.  

Soil Characteristics (texture, colour, organic matter 

content, pH and fertility levels) 

Sandy 

pH appropriate 

Climatic factors (temperature, rainfall, wind, relative 

humidity, incidence of light) 

Need for windbreaks to be 

considered 

Frost considerations for 

young trees. 

Average 50% humidity 

Water (stable supply of water within the farm) Appropriate water source at 

farm. 

Marketability of crop High demand crop 

Resistance to pests and diseases and availability of pest 

management programs.  

Well-developed pest 

management program 

Available technology and consulting support  

Farming system (multi cropping, planting pattern, 

rotation) 

 

Security (theft) A fence has been installed 

on the farm and security 

staff deployed 



 

Availability and cost of planting materials Long lead times on plant 

orders. 

Availability and cost of labour  

Processing capabilities (availability and access)  

3.1. Macadamia trees prefer deep, well-drained soils that have a pH of 5.0 to 

6.5, and require 1500mm of water per year. They can be grown from sea 

level to an elevation of 762 metres. Growth at higher altitude is slower 

and trees take longer to produce. 

3.2. Macadamia trees have similar soil and climatic requirements to avocado 

trees. 

3.3. The soil must be loosened as deeply as possible. It should then not be 

necessary to make large planting holes. 

3.4. Protection from strong winds is desirable, either through natural forest 

surrounds or planted windbreaks. 

3.5. The ideal temperature for macadamias is between 16 and 25 °C. 

Although the trees can survive when temperatures drop below 3 °C, they 

should not be regarded as frost resistant. 

3.6. Macadamia trees are very sensitive to root damage; therefore each 

fertiliser application must be followed by a light, controlled irrigation. 

3.7. Fertilisers must not be worked into the soil. 

3.8. Stinkbugs can be controlled chemically.  

3.9. The bulk of the crop is usually collected from March to July and only nuts 

that have fallen to the ground must be collected at least once a week to 

avoid quality loss and damage. 

3.10. The harvesting season runs from March to July. Good complimentary 

crop to Blueberries that get harvested August to November. 

  



 

4. Expected development (orchard) 

4.1. AgriEagle intends to establish a 100 Hectare Macadamia crop under 

irrigation. 

 

5. Yield (factors impacting yield and expected yield)  

5.1. Some macadamia cultivars have an upright growth pattern, whereas 

other cultivars tend to have more lateral growth. The cultivar choice 

could influence tree spacing. 

5.2. 8 m x 4 m will provide a good balance between pruning intensity and 

optimal yield per hectare. 

5.3. Some cultivars such as ‘Beaumont’, ‘A4’,‘A16’, ‘791’ and ‘Nelmak 2’ are 

considered precocious and sporadic trees could bear nuts from about 

three years of age. 

5.4. In year four approximately 0.6 kg – 0.8 kg per tree for ‘Beaumont’ could 

be achieved. In year five, between 2 kg and 10 kg of nuts (Wet In Shell; 

WIS) can be expected per tree. In year 8, approximately 16 kg can be 



 

expected and maximum yield is perhaps as late as year 13 to 14, yielding 

as high as 35 kg per tree (WIS).  

5.5. A well-managed orchard with tree spacings of 8 meters by 4 meters (or 

312 trees per hectare) is expected to yield a peak of 3.5 to 4 tons of in-

shell nuts per ha (12 to 13 kilograms per tree) at maturity. 

6. Market access ( local and export) 

6.1. Macadamia nuts make up less than 1% of the global tree nut production 

(this excludes peanuts). In the past few years, there has been very strong 

growth in nut consumption in China. China remains South Africa’s 

fastest-growing market for macadamia nuts. China currently consumes 

about 30% of South African macadamia production. Growth in the 

Chinese market is expected to continue for the foreseeable future. 

6.2. The industry is export based with more than 97% of annual production 

shipped to international markets. In 2019, approximately 97 % of NIS 

was exported to Asia. The demand for South African macadamias 

remains strong. 

6.3. According to figures received from the South African Revenue Service, 

the total value of macadamia exports in 2019 was R4.8 billion. 

6.4. Exported macadamia kernel totalled to 30 991 tonnes when converted 

to an in shell basis at 32% crack out, which was approximately 52% of 

the total exported macadamia crop in 2019. 

6.5. Nut in shell (NIS) 

6.5.1. Nut in shell (NIS) macadamia exports totalled to 28 059 tonnes, 

which was approximately 48% of the total exported that was 

destined mainly for East Asia and Southeast Asia. 

6.6. Kernel 

6.6.1. Total exports for kernel was 9 917 tonnes.  Approximately 41% 

were exported to North America, 47% to Europe Union 



 

(including UK), 2% to Southeast Asia (China) and 7% to the 

Middle East. 

6.7. The weighted average price for kernel was R261.11 per kg and 

NIS R74.13 per kg.  

6.8. Note: 59 050 was SA production and over 2’000 ton was imported to SA 

in 2019. 

7. Swot analysis  

7.1. Strengths 

7.1.1. A mature Macadamia crop can produce strong and sustainable 

cash flows. A single mature macadamia tree can produce 

anything from 16 kilograms to 32 kilogram of nuts in the shell 

depending on the variety. That is a yield of R1200 per tree – at 

a minimum. At around 312 trees per hectare, that should deliver 

R374 400 per hectare. 

7.1.2. Well established crop type with a track record in South Africa.  

7.1.3. Macadamia trees are fairly tough trees and have been shown to 

survive and produce in a range of climatically different areas. 

7.1.4. The industry is export based with more than 97% of annual 

production shipped to international markets  

7.1.5. About 50% of our exports are exported nut-in-shell to Asia and 

mainly China, while the remainder is processed to kernel for 

markets in the United States, Canada, Europe, Japan, South East 

Asia and the Middle East. 

7.1.6. Industry well organised through SAMAC. 

7.1.7. Significant industry processing capabilities.  

7.1.8. Macadamias have up to two years’ shelf life and as they do not 

need refrigeration, they are fairly easy to ship. As it is a high-



 

value product, the cost of transport is small compared with 

product cost. 

7.1.9. Macadamias flourish between 16 and 25°C 

7.2. Weaknesses 

7.2.1. Better crack outs (kernel as a percentage of dry nut in shell 

weight) are usually achieved at lower altitude. 

7.2.2. Ready availability of sufficient trees to establish 100Ha. 

Potential for long lead times.  

7.2.3. Macadamia trees have lower nut yields than other nut trees, 

meaning that it can take a while to start and maintain a positive 

cash flow. 

7.2.4. It is best to husk the nuts immediately after harvest. Unhusked 

nuts should not be stored for more than a day. 

7.2.5. The area underneath the trees must be clear. Grass, old leaves, 

branches and other debris must be removed. 

7.3. Opportunities 

7.3.1. The industry in effect is an important job creator and makes a 

huge contribution to rural and the overall economy of the 

country. 

7.3.2. It is recommended to do a bit of risk distribution by planting at 

least two to three cultivars. 

7.3.3. Choosing the right processor - Meeting international standards 

are vital to the success and longevity of macadamia farming. 

Processors must implement quality checks every step of the 

way and ensure the highest BRC and HACCP standards.  

7.3.4. Global GAP accreditation opens up new markets. Worldwide 

demand for Macadamia nuts exceeds supply and the market is 

expected to even grow further. 



 

7.4. Threats 

7.4.1. Macadamia trees are susceptible to both heat and frost 

damage. Frost can damage flowers and result in lower fruit (nut) 

set. 

7.4.2. The macadamia industry suffers a high incidence of local and 

organized theft. 

7.4.3. Strong wind is also a major concern for macadamia nut trees, 

because it can cause severe tree loss. 

7.4.4. Stink bug damage is prevalent in South Africa. 

7.4.5. Highly susceptible to fire damage 

8. Social benefits (e.g, crop relevance/ job creation/environmental impact) 

8.1. Macadamia nut farming tends to be labour-intensive especially due to 

the harvesting process. This process is usually done by hand and many 

workers are needed.  

8.2. Although most of the workforce in the industry is employed seasonally, 

for the harvesting and processing from February to August, it is 

estimated that at least 10’000 permanent job opportunities have been 

created and in peak season over 9’000 seasonal workers. Since 

production is expected to continue to increase due to the rate at which 

new plantings are being established, employment creation is expected 

to continue to grow. 

8.3. Australian farms are more mechanised. A 100ha farm there is often run 

by three or four people, whereas locally that size farm would need close 

to 100 workers. Their harvesting, in particular, is highly mechanised. 

Locally, we use a lot of labour to sort nuts, while farmers in Australia use 

optic sorters 

9. Financial Model:  

9.1. A rough guide would be to budget for approximately R100 000 per 

hectare of orchard establishment. This excludes any implements. After 



 

orchard establishment, it could cost up to R25 000 per hectare per year 

for general running costs (weeding, fertilising and irrigation). As soon as 

trees start bearing a dehusker and drying bins for the nuts will be 

required. 

9.2. See Annexure A for an indicative desktop financial overview for the 

project. 

9.3. See Annexure B for the capital expenditure requirement for the project.  



 

Industry/Market Insights  

1.1. The first orange trees were imported from St Helena to South Africa on 

a boat called, The Tulp, in 1654 with imports from India following soon 

thereafter. Initially, 1162 orange trees were planted in the Company 

Gardens in Cape Town along with many other fruit and vegetables. The 

first oranges were picked in 1661. 

1.2. Citrus in South Africa is grown across the country mainly in the Limpopo, 

Eastern Cape, Western Cape, Mpumalanga, Kwa Zulu Natal, Northern 

Cape and North West provinces. 

1.3. The most popular citrus types farmed in South Africa include oranges, 

lemons, limes, grapefruits and soft citrus. 

1.4. Although the Western Cape and Eastern Cape have a cooler climate, 

which is suited for the production of the navel oranges, lemons, limes, 

and mandarins/tangarines (soft citrus). 

1.5. The Mpumalanga Limpopo and KwaZulu-Natal provinces have a warmer 

climate which is better suited to the production of grapefruit and 

Valencia oranges 

1.6. As shared by the Citrus Growers Association, Valencia oranges 

accounted for 34% of the total 83 490 ha of citrus registered for exports 

in 2018. More than 60% of these orange trees were planted in Limpopo. 

The Eastern Cape accounts for 14% of the area under orange production, 

while the Western Cape accounts for 9% of orange production in South 

Africa. 

 



 

2. Agrieagle advantage (soil/ location/ climate/ experience etc) 

2.1. Economic Considerations 

2.1.1.1. The industry is currently on a growth trajectory with pricing 

strengthening.  

2.2. Past Experience   

2.2.1.1. Experience in Avocado orchard management and strong links into 

fruit exporting entities 

2.2.2. Location (of farm and market) 

2.2.2.1. The farm is located in Limpopo and within reasonable distance of 

packing facilities 

2.2.3. Soil characteristics 

2.2.3.1. Good drainage with sufficient nutrient value 

2.2.4. Climatic Factors 

2.2.4.1. Need for hot humid climate with sufficient rainfall. Ideally 

subtropical conditions are sought with hot summers and cold winters 

2.2.5. Water 

2.2.5.1. Sufficient water source  

2.2.6. Marketability 

2.2.6.1. There is strong growing demand for the right quality of fruit 

2.2.7. Resistance to and management of pests 

2.2.7.1. Established protocols for pest scouting, identification and 

eradication 

2.2.8. Farming System 

2.2.8.1. In-ground planting with 6m X 3m planting (555 trees/ha) 

2.2.9. Security 

2.2.9.1. Proximity to settlements and desirability of fruit required 

strengthened security measures. 

2.2.10. Availability of Plant material 

2.2.10.1. 18 – 24 months (circa R240 per plant) 

2.2.11. Processing capabilities 

2.2.11.1. Sufficient industry capacity no immediate need for internal. 



 

 

3. Expected development (Orchard) 

TO BE UPDATED 

4. Yield (factors impacting yield and expected yield) 

4.1. Yields need to be considered in conjunction with tree density. In an 

orchard of normal density, tree spacing would be 7.3 m between rows 

and 3.5 m to 5 m between trees. In this orchard, average yields would 

range from about 9 kg (half a citrus carton) per tree in the third year to 

about 150 kg to 180 kg (8 to 10 citrus cartons) for a mature tree in the 

tenth year. Using these figures, a mature orchard should be expected to 

produce 2500 to 3000 citrus cartons per hectare per year. 

5. Market Access (local and export) 

5.1. Markets for South African citrus by volume include export (67%), 

processing (27%) and the local market (6%). A high proportion of 92% 

of citrus income is earned in the export sector, with the remaining 8% 

evenly split between domestic consumption and processing. 

5.2. Traditionally, South African citrus was only exported to Britain and 

Europe. While these markets are still important - they received 65% of 

soft citrus, 43% of the oranges exported in 2016/17, 38% of the 

grapefruit and 32% of lemons – new markets opened for South African 

citrus after 1997. In 2016/17 the Middle East and Southeast Asia received 

56% of lemon exports and 38% of oranges exported from South Africa 

(CGA, 2017) 

5.3. Today, South Africa is the largest orange exporter in the Southern 

Hemisphere. It accounts for more than 60% of Southern Hemisphere 

exports 

5.4. Oranges are South Africa’s biggest citrus type accounting for circa. 60% 

of South African citrus exports. The South African Valencia harvest is the 

biggest citrus type to be produced and exported from South Africa and 

is roughly double the production volumes of navels.  



 

5.5. In 2018 the European Union being the biggest destination at 33% of the 

fruit. The Middle East was the second biggest destination in 2018, 

accounts for 19% of the fruit, followed by South-East Asia, which 

accounted for 18% of the fruit. 

5.6. In 2020 Valencia oranges make up the biggest portion of South African 

citrus exports at 35%, followed by navel oranges (19%), lemons (18%), 

soft citrus (16%) and grapefruit (12%). 

6. SWOT Analysis 

6.1. Strengths 

6.1.1.1. The growth in demand for Citrus have shown and continue to 

show significant growth this is boding well for investment in the 

industry 

6.1.1.2. Significant foreign currency earning because of the strong export 

orientation  

6.1.1.3. There is significant knowledge and skills in the industry 

6.1.1.4. There is great organisation in the industry – CGA 

6.1.1.5. SA is considered a quality of fruit export source 

6.1.1.6. SA is 11th overall in the world 

6.1.1.7. There is a drive to develop black farming groups 

6.1.1.8. Generally labour intensive (jobs creation) 

6.1.1.9. Suitable climatic and soil conditions 

6.2. Weaknesses 

6.2.1.1. Immediate availability of trees is an issue in the industry 

6.2.1.2. There is significant competition in the target markets and this is 

growing 

6.2.1.3. Water scarcity and global warming are worsening trends that will 

have negative impact on the ability of the industry to grow 

6.3. Opportunities 

6.3.1.1. New and developing entrants into the market will bode well for 

the industry 



 

6.3.1.2. Growth of the industry will allow for the opening of new markets 

for export 

6.3.1.3. Growth in the industry will allow for the development of new 

permanent and seasonal jobs 

6.3.1.4. Weakening rand will increase foreign earnings 

6.4. Threats  

6.4.1.1. Competition of water resources 

6.4.1.2. Tree diseases and pests that are undiscovered and those that are 

becoming resistant to current treatments 

6.4.1.3. Theft of fruits due to demand on the black market 

6.4.1.4. Suitability of soils and climate 

6.4.1.5. Growth of the industry and number of new entrants 

6.4.1.6. Global warming and erratic temperatures not good for growing 

trees and fruiting 

6.5. Social benefits (crop relevance/job creation/environmental impact) 

6.5.1.1. Creation of permanent and seasonal employment 

6.5.1.2. Investment in the area will mean improvement of land values 

6.5.1.3. Foreign currency earnings for the country 

6.5.1.4. Sustenance of supporting inputs’ businesses 

 

6.6. Financial Model  

6.6.1. Establishing Cost 

6.6.1.1. The price of land suitable for citrus farming ranges between R200 

000 and R400 000 per hectare, while it costs R100 000 to R150 

000 to establish a hectare of citrus.  

6.6.2. Operational Costs 

6.6.2.1. Annual production costs can be in the range of R30 000 to R102 

000 per hectare. Of that, 36% is for labour, 24% for agricultural 

chemicals, 10% for fertiliser, 9% for electricity and 12% for fuel and 

oil. These proportions vary between farms  

TO BE UPDATED 



 

 

 

GROUND NUTS : PEANUTS 

1. Industry/ Market Insights : 

South Africa produces many short term crops as vegetables and fruits. These 

short term crops are vital for food security and the provision of national staple 

food.   

Annual national production of maize, peanuts, sunflower seeds, beans, 

and soybeans these crops varies significantly from year to year, however on most 

of these crops South Arica is usually able to meet domestic needs and generate 

some exports.  

The requirement for food security amidst a growing population, must be met 

using fewer natural resources.  

There are many small hold farmer farming short term crops. Their crops usually 

services nearby markets due to lack of access to mainstream markets like 

supermarkets. In addition, lack of scale also makes it challenging for these farmers 

to meet the demands of supermarkets both in volume and quality.  

Although black economic participation has increased in this sector it is 

fragmented and still requires more representation black representation at 

commercial farming level of the sector. There is still not an equitable number of 

black farmers in main stream commercial crop farming. Through various funds 

and initiatives, government is supporting small hold farmers through provision of 

capital, equipment, skills and training to stimulate growth of the economy and 

create employment opportunities. 

https://en.wikipedia.org/wiki/Sunflower_seed
https://en.wikipedia.org/wiki/Bean
https://en.wikipedia.org/wiki/Soybean


 

Industry research indicates that employment opportunities of black people in the 

commercial agricultural sector were mainly limited to unskilled labour with low 

wages. Opportunities along the value chains were inaccessible to many working 

and living around farming activities.  

In addition to our high value crops, we intend to farm cash crops to increase 

national crop productivity and contribute to national food security. Our focus will 

be on summer crops to allow for spread-out use of our assets and staff 

throughout the year. 

Diversifying our crop to summer crops will also reduce dependence on surface 

and groundwater sources. Vaalwater and the surrounding areas have good 

quantities of rain in the summer to support dryland farming. Should rainfall not 

be at the expected levels the crop could still be irrigated, however overall reliance 

on extractions should be reduced. 

Our selected cash crop is Groundnuts (Peanuts). Groundnuts are a popular source 

of food throughout the world, including South Africa.In many countries 

groundnuts are consumed as peanut butter or crushed and used for the 

groundnut oil or simply consumed as a confectionary snack roasted, salted or in 

sweets. In other parts of the world they are boiled, either in the shell or unshelled. 

Being rich in potassium, calcium, phosphorus and B vitamins, they are an 

important source of nutrition both for humans and as animal feed. Food use and 

domestic use make up 80% of groundnut consumption in South Africa, while 18% 

is typically crushed. 

The South African groundnut R2,5billion industry a has faced many challenges in 

recent times. Per Crop Estimates Committee (CEC), South African planted over 

100,000 in the early years of 2000’s however in the year 2010, this had decreased 

to 57,000ha.  

The groundnut industry had been on a downside for several years due to recent 

droughts. It is an expensive crop to plant under irrigation and low summer rains 

have discouraged a lot of farmers from farming the crop on dryland fully 

dependent on rainfall. The decrease is not only attributed to droughts however it 

https://www.netmeds.com/health-library/post/5-foods-abundant-in-potassium-that-are-incredibly-healthy-infographic?utm_source=Blog-Post&utm_medium=Post&utm_campaign=NMSBlogPost


 

is a labour intensive crop, which has high labour input costs and has seem many 

farmers gravitate to other crops like sunflowers, soya beans and maize.  

 

2. Agrieagle advantage (soil/ location/ climate/ experience etc) 

Groundnuts prefer soils with low clay content and a loose structure to allow the 

anchor to enter the soil freely. Our property has sandy sand with is suitable for 

groundnut farming.  

Groundnuts require a growth period of 160 days with high temperatures. 

Optimum germination temperatures are between 20-30°C which result in 95% 

germination. 

 



 

Source; Climate data. Org 

Groundnuts will be planted in November to be harvested in April of each year. As 

can be noted above, November through to April are the warmest months, with 

average temperatures most conducive for germination. The warmer the 

environment, the faster the plant reaches the reproductive phase. 

They are generally a drought resistant crop which can be grown on dryland. The 

ability to be able to irrigate the crop when rain levels are lower than expected will 

have a significant improvement in the yield and ultimately, return on investment.  

3. Expected development (Orchard) 

The project will include the development of 90ha for farming cash crops. Market 

research indicates that South Africa produces sufficient quantities of food locally 

consumed. Over the years there has been a decline in the production of ground 

nuts. The decrease in production is associated with high input costs, drought and 

risk to crops as a majority of these are farmed on dryland.  

According to data from Grain South Africa, South Africa consumes approximately 

81 496 tonnes of peanuts a year, primarily as edible nuts and processed peanut 

butter and serve as raw materials for various products. Current production and 

carry over stock is still likely to result in a 40,000 tonnes shortfall in supply which 

would need to be imported.  

We aim to take advantage of the demand gap in the groundnut industry and 

farm 90ha of groundnuts under irrigation to protect the crop from drought 

exposure. The sandy soil and climate is suitable for the production of groundnuts.  

4. Yield (factors impacting yield and expected yield) 

Substantial evidence exists to show that groundnuts respond positively additional 

fertiliser applications. Calcium is very important for seed development. 

Groundnuts are particularly susceptible to a calcium deficiency in the soil.  

Regular soil testing and following of a fertilizer program should prevent calcium 

deficiencies. 



 

The yield is also impacted by the quality of the seed. Seed yield that can be 

expected depends largely on the cultivar used and the conditions of production. 

Under irrigation and with optimal managerial practices certain cultivars can yield 

between 3tons/ha and 4tons/ha whilst dryland farming of the same crop can yield 

up to 2,2tons/ha. Although cultivar development has been lagging behind, the 

Spanish type variety has proved resilient and produces a good yield under 

irrigation. 

The input costs of farming groundnuts under irrigation are much more than 

dryland farming. The largest contributor being irrigation. 

Well planned crop rotation can also improve the quality of crop and yield.  

5. Market Access (local and export) 

There is a significant shortfall in demand locally and a wide range for opportunity 

to sell the crop locally as raw material or processed foods and to the export 

market. In recent years export values for ground nuts have increased.  

Droughts is not the only factor that has seen a decrease in the production of the 

crop but competition from high yield less labour intensive crops has contributed 

to farmers moving away from this commodity.  

The reduced national production has resulted in a surge in the value imported, 

mainly from neighbouring countries like Zimbabwe.  



 

 

Insignificant peanut butter imports were first recorded during 2007, but never 

exceeded 1,000 tonnes per year up until 2016. This situation drastically changed 

during 2017, with an increase to 3,000 tonnes. This fast-growing trend continued 

in 2018 and 2019. 

Peanut butter imports are rapidly increasing and consequently putting pressure 

on the local processing industry. 

The impact of peanut butter imports is exacerbated by the fact that local 

groundnut production collapsed from 57,000 tonnes in the 2017/18 production 

season, to a mere estimated 18,000 tonnes during the 2018/19 production 

season. 



 

 

Peanut butter is consumed in almost every household in South Africa. The 

production of groundnuts has a huge impact on the value chain and the country’s 

ability to produce peanut butter locally and keep it available at affordable prices..  

In the 2019/2020 season, South African exports of groundnuts went to Japan 

(34.7%), Netherlands (13.6%), Switzerland (8.7%) and New Zealand (5.3%) per 

(SAGIS, 2020). There is therefore opportunity to increase local production to 

supply foreign markets.  

Market prices of export values per tonne have also improved in recent times. 

An increasing consumption of groundnuts by the BRICS countries, specifically 

Russia and China also increases the opportunity for the South African groundnut 

industry due to the existing trading relationship with these countries. 

  

https://www.sagis.org.za/Forum-GBS-20200213.pdf


 

6. SWOT Analysis 

Strengths  Weaknesses  

o Can be planted in dryland however 

property has infrastructure to irrigate if 

rain levels are below expectation.  

o New market entrant 

o Climate, soil and region best suited for 

farming groundnuts   

 

o Experienced management – combined 

farming experience over 70 years 

 

o Capital has been secured to develop up 

to 100 ha of groundnuts 

 

o Farm manager with over 20 years of 

farming experience. 

 

Opportunities   Threats 

o National shortage of crop  o No traded/published groundnut price 

like other crops like maize (SAFEX).  

o Huge demand for peanut butter locally o Limited availability of cultivars which 

could improve quality and yield. 

o Producer contracts readily available  

7. Social benefits (crop relevance/job creation/environmental impact) 

Groundnuts are a good source of protein, fat and various healthy nutrients. They 

are a necessary addition in most household diets, especially where protein cannot 

be obtained from meat products. Locally groundnuts are farmed in most rural 

areas primarily for household consumption and possibly a small market 

opportunity.  

Although many farmers have moved away from this crop due to its high labour 

demands, we see an opportunity to contribute to the national production of this 

crop. The high labour cost of the crop can be supported by the current prices. As 

a labour intensive crop, it becomes a strategic crop with potential to create more 

jobs.  



 

Given the size of the envisaged crop (90ha) a balancing act will need to be 

maintained between the use of labour and mechanisation of operations. 

Notwithstanding the challenges, we believe that there is still value in investing in 

this crop and if allowed, its ending will have far reaching consequences for the 

country.  

Bureau for Food and Agricultural Policy (“BAFP”) estimates that since the 

preparation of groundnuts destined for processing in the larger cities is 

predominantly performed in rural areas, many of the 3,000 jobs that will be lost 

belong to people who have very few alternative employment options. BFAP 

predicts a loss of R283m in the peanut butter industry and over 3,000 job losses, 

which will affect an estimated 12,600 dependants. 

The impact of groundnut butter imports is exacerbated by the fact that local 

groundnut production has collapsed from 57 000 tonnes in the 2017/18 

production season to a mere estimated 18 000 tonnes in the current 2018/19 

production season. 

 

South Africa has become a net importer of groundnuts, from being a net exporter. 

Our hope is to contribute to the saving and revival of this industry.  

8. Financial Model  



 

1.1. Establishment costs 

Ground nuts have high input costs, especially if farmed under irrigation. 

It also requires substantial capital investment in equipment especially 

those utilised during harvest times. 

It is possible to reduce the initial cash flow burden by receiving seed 

from a contracted supplier.  

Our research costs indicate that input costs for the production of 

groundnuts under irrigation are approximately R28,000 per ha. The 

capital requirement of the envisaged development is approx. R2,5 mil, 

excluding equipment estimated to cost approx. R9 mil. The full 

development costs of approx. R11,5 million will be funded by equity. 

Financial model- Annexure 2 

  



 

 

 

1. Introduction  

1.1. The Boer goat, which is bred primarily for meat, is farmed very effectively 

in combination with cattle due to its browsing ability and its limited 

impact on the grass cover. 

1.2. The Boer goat is a large-framed, red-headed animal with a white body 

and short, smooth, glossy hair. The ideal is an average-sized, heavy goat 

for maximum meat production. 

2. Industry /Market insights 

2.1. Intensive production is a viable option as there are never enough goats 

available to meet demand. 

2.2. Top-quality genetics produce top-quality animals. 

2.3. Produce is not only for the consumer’s plate, but also for the cultural 

and traditional market, where goats for ritual sacrifice are always in 

demand. 

2.4. The Boer goat is able to maintain economic production up to the age of 

approximately 10 years. This implies that the percentage of young 

replacement ewes which have to be withheld, is very low. 

2.5. The focus in a commercial operation must be on delivering “maximum 

meat at minimum weight”. This means that it is best to market goats as 

soon as possible after weaning. At a weaning age of around three 

months, a young goat will weigh about 20kg. To get it to a mature size 

of about 45kg, it has to be fed for eight months. For most farmers, it’s 

not profitable to feed it to full size. 



 

2.6. There is a good market for slaughter goats in South Africa. As with all 

businesses, prices vary according to the time of year and prevailing 

economic conditions. Generally, however, the market for live slaughter 

animals is steadily increasing.  

2.7. The urbanisation of South Africa’s population has seen other markets for 

Boer goat farmers opening up. These include Boer goat meat – chevon 

– being available in butcheries and supermarkets supplying speciality 

restaurants and the health-conscious consumer. 

2.8. Boer goat meat, after venison and ostrich, has the lowest cholesterol 

levels, is lean and contains high levels of iron and other nutrients. It’s 

also farmed extensively, so no growth stimulants or supplements 

containing animal protein are fed to the animals.  

2.9. The Boer goat stud industry in South Africa is essentially healthy, with a 

steady market locally and internationally in Africa and the Middle East. 

However, while there’s strong demand from countries such as China, 

India, Nepal and Pakistan, the lack of formal protocol between South 

Africa and these countries precludes farmers from exporting to them. 

2.10. Locally, the industry could look to the burgeoning packaged meat and 

speciality restaurant markets. These are sectors woefully serviced despite 

their growth. The sustainability of supply needs to be addressed, 

together with the logistics and grading standards.  

2.11. Sustainable production needs to be expanded in order to meet the 

demands of an increasingly urbanised and affluent population. Retailers 

will not allocate marketing and retail space to a product that cannot be 

supplied consistently and according to accepted standards. 

2.12. In addition, producers must take greater ownership of the supply chain 

by establishing standards, developing branding, implementing generic 

marketing and promotional campaigns co-funded by retailers, building 

a nutritional value and benefit database for goat meat, and 

communicating all this to the market. 



 

2.13. The health food industry is an underexploited segment despite its 

growth worldwide. Goat meat is one of the healthiest red meats available 

and it can fill a gap in this market segment if marketed correctly and 

aggressively. 

3. Agrieagle advantage (soil/ location/ climate/ experience etc)  

3.1. The Boer goat is undoubtedly one of the hardiest small stock breeds. 

3.2. Coastal bush veld to mixed sweet and sour bush veld. 

3.3. Adapts well to both extensive bush veld and intensive pasture systems. 

3.4. The Boer goat is an excellent walker, has sturdy legs and moves easily in 

rugged mountainous areas and through dense bush. 

3.5. The Boer goat also has an exceptional ability to withstand and resist 

diseases such as blue tongue, prussic acid poisoning and, to a lesser 

extent, enterotoxaemia (pulpy kidney). 

3.6. Boer goat consumes 74 % leaves and 26% grass. 

4. Expected development  

4.1. AgriEagle intends to establish a 123 Hectare Livestock operation. 



 

 

 

4.2. Proposal to utilise one ram to between 20 and 30 ewes, which will be  

synchronised before breeding to make the kidding season more 

manageable. 

4.3. A ram is kept with a flock of ewes for six to eight weeks. The ewes are 

then scanned and separated for appropriate feeding and care 

depending on how many kids each is carrying. 

4.4. Those bearing triplets receive priority care, and first-time ewes also get 

a helping hand. 

5. Yield (factors impacting yield and expected yield)  

5.1. The Boer goat is very fertile and is not seasonally bound 

5.2. The Boer goat, a non-seasonal breeder, is suitable for most management 

systems. Multiple births are the norm, with triplets and quadruplets 

being fairly common. The ovulation rate ranges from one to four eggs 

per ewe with an average of 1,7. 

5.3. Age at first breeding: six months. 



 

5.4. Kidding can occur every 8-9 months - five months’ gestation, three 

months until weaning, and another month for recovery. This can enables 

farmer to have marketable goats all year except for November, 

December and January, when the weather is too hot. 

5.5. Number of kids born per number of ewes kidded: 1,54. 

5.6. Number of kids weaned per number of ewes kidded: 1,2. 

5.7. 100-day weaning weight: ram kids: 27kg; ewe kids: 24kg. 

5.8. 100-day weaning weight doe kids: 24 kg 

5.9. Mature weight does: 80 kg. 

5.10. During drought conditions, the Boer goat probably survives longer than 

most other animals without supplementary feeding or feed. 

5.11. In addition to having access to daytime grazing, the goats are fed 

lucerne, which is always readily available in the area, as well as a balanced 

protein concentrate mixed with crushed maize. They need this for milk 

production and growth of the kids. 

5.12. Kids receive creep feed from two weeks of age until weaning. 

5.13. Dosage against tapeworm happens regularly and administration of 

vaccinations deemed necessary. All kids to receive a Multivax P+ vaccine 

at six weeks, followed by another at 12 weeks. Adults receive a booster 

shot once a year. 

6. Market access ( local and export) 

6.1. There are currently 270 Boer goat breeders who are members of the 

breeders’ society. There are about 60 000 Boer goats registered with the 

Boer Goat Breeders’ Society in South Africa. The total number of Boer 

goats in South Africa is unknown. 

6.2. Goats should be marketed between the ages of 6 and 15 months, and 

carcasses should weigh no more than 23 kg. Older goats in good 



 

condition yield biltong (dried meat) and dried sausage of very good 

quality, which can definitely compete with the very best on the market. 

6.3. In the light of the predilection for the Boer goat meat displayed by 

certain consumers in South Africa and the rest of the world, along with 

the characteristics required for the right type of meat for the health-

conscious sector of consumers worldwide, one cannot do otherwise than 

predict a promising future for Boer goat meat originating from goats of 

a high quality. 

6.4. The results achieved by Boer goats, expressed in percentages, are very 

good, fluctuating between 48% and 60%. These results are narrowly 

linked to the age and more particularly the quality of the animals. 

6.5. Products 

6.5.1. Meat – Tender tasty meat at a young age. 

6.5.2. Healthy, low fat meat. 

6.5.3. Excellent quality skin (value-added trait) 

6.5.4. Good quality white cashmere, although in small quantities 

(value-added trait) 

6.6. The Boer goat is being used very effectively in South Africa in 

combination with cattle due to its browsing ability and limited impact 

on the grass cover. 

7. Swot analysis  

7.1. Strengths 

7.1.1. The traditional/religious slaughter market remains the 

cornerstone of the business. 

7.1.2. Demand exceeds supply.  

7.1.3. The industry is healthy and is still growing. 

7.1.4. Access to clean water. 

7.2. Weaknesses 



 

7.2.1. The challenge to get goat meat onto the supermarket shelves 

because the domestic market isn’t regulated; it’s very 

informal.  

7.2.2. Boer goats mostly reared by communal subsistence farmers. 

7.3. Opportunities 

7.3.1. Emphasis on empowering younger or new breeders and 

farmers 

7.3.2. With an increased demand for red meat, farmers opt to finish 

lambs and slaughter kids in feedlots rather than off pastures 

in order to increase profit margins. 

7.3.3. Health qualities of the meat. 

7.3.4. Sustainable supply onto the supermarket shelves. 

7.3.5. One of the most common uses for goat manure is as 

a fertilizer. 

7.4. Threats 

7.4.1. Appropriate selection of breeding stock 

7.4.2. Poor condition of the grazing, along with drought  

7.4.3. Stock theft is a challenge 

7.4.4. Predation can pose problems 

7.4.5. Following a vaccination programme against common diseases 

7.4.6. Keeping internal and external parasites under control 

7.4.7. Keeping sick goats separate so that disease does not spread 

to healthy goats 

8. Social benefits (e.g, crop relevance/ job creation/environmental impact) 

8.1. Opportunity for job creation. 

8.2. Opportunity for joint venture farming with young black farmers. 



 

8.3. Sustainable source of protein. 

9. Financial Model:  

9.1. The capital required is for constructing the goat housings, purchasing 

the breeding stock, purchasing supplementary feeds and other costs 

associated with running a goat farming business.  

9.2. See Annexure A for an indicative desktop financial overview for the 

project. 

  



 

ANNEXURE A 

DESKTOP FINANCIAL OVERVIEW 
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1 EXISTING LAWFUL WATER USE 

Existing Lawful Water Use (ELWU) is defined in Section 32 of the National Water Act 1998, 

(Act No. 36 of 1998) (NWA) as any water use which has taken place at any time during a period 

of two years immediately before the date of commencement of the NWA or which has been 

declared an existing lawful water use under Section 33 and which was authorised by or under 

any law which was in force immediately before the date of commencement of the NWA.  

 

AgriEagle Proprietary Limited (“AgriEagle”) recently acquired two farms in the Vaalwater 

area. The registered water usage rights attached to the properties have undergone a validation 

and verification process by the DWS but the final outcome of such process is unknown (see 

below for background information).  One of the properties has one (1) abstraction from the 

Mokolo River (registration nr 27106293) that has been determined as an existing lawful water 

use.  

 

1.1 Registered Water Use 

There are several water use registration certificates issued to the properties related to this 

project (Vaalwater 137 KR Portion 0 and Zandrivier 138 KR Portion 1 and 0). The registration 

certificates were viewed in parallel to the DWS’s Water use Authorisation & Registration 

Management System (WARMS) database. The WARMS lists all registered water users within the 

catchment area. WARMS is used as a tool by the DWS to gather the information that they need 

for the optimal management of the country’s water resources. The registration of water use 

on the WARMS system is one of these tools. 

 

The WARMS database allows all registered water uses in the catchment area to be identified 

per property. The database also provides the water resource used by each registered property 

as well as the volume registered. The water use registration certificates attached to the 

properties are summarised in Table 1.2. 

 

As can be seen in Table 1.2, an abstraction allocation of 665 732m3/yr has been determined 

as lawful in favour of Slijpsteen Meel (Pty) Ltd from the Mokolo River. AgriEagle acquired the 

Vaalwater properties from Slijpsteen Meel (Pty) Ltd and this allocation should be allocated 

and registered in the name of AgriEagle.  

 

The remaining registered water uses (amounting to 2 266 650m3/yr) are recorded on WARMS 

as “lawfulness still to be determined”. AgriEagle has not be able to establish from the DWS 

whether the registered certificates have been determined to be lawful. Given that the 

properties have been operating as irrigation farms for over 50 years AgriEagle has assumed 
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these to be lawful and therefore not included them in AgriEagle’s current application for new 

Water Use Licenses. 

 

The registered water uses for abstractions and storage still need to be finally validated and 

verified in in terms of the South African National Water Act. This process is currently being 

undertaken by the DWS. 

 

1.2 Validation and Verification Process 

AgriEagle understands that the properties have been used as irrigation farms for over 50 years. 

The DWS embarked on a process of validating and verifying (V&V) registered water uses related 

to abstraction amounting to 2 610 558m3/yr. This process was undertaken to determine 

whether the registered water uses were lawful.  

 

At the date of this report, the findings from the V&V process undertaken on the remaining 

registered water uses noted above has not yet been received from the DWS. The landowner 

at the time received a Notice in terms of Section 35(1) of the NWA from the DWS dated 24th 

June 2013 (attached as Annexure E). From our knowledge, the landowner at that time 

responded to the letter received from the DWS but did not agree with all the findings 

contained in the letter. The landowner specifically disputed the volume of water being stored 

on the property. A response was submitted to the DWS by the then landowner (dated 23rd 

January 2014) indicating that he was not in agreement with the findings in the Section 35 

letter. The then landowner also disagreed with the volumes of abstraction stated from surface 

water and groundwater and the indication that there was only one (1) storage dam located on 

the farm with a capacity of 23 250m3. The then landowner responded indicating that there 

were in fact four (4) storage dams on the property Zandrivier 138 KR Portion totalling 

586 838m3 (refer to Table 1.1 for the details of the dams as detailed by the then landowner). 

 

It is unclear at this stage if the water uses were subsequently amended by the DWS based on 

the response of the then landowner as no verification certificates have subsequently been 

received for the properties to date. Since taking ownership of the properties in June 2020, 

given protracted litigation between DWS and one of its service providers appointed to deal 

with portions of the V&V process, AgriEagle has not been able to determine the status of the 

V&V process with the DWS. AgriEagle plans to develop a high value multi-crop project. The 

outcome of the V&V process is integral to realisation of the project. 

 

Satellite images suggest that the four (4) four dams on the properties have been in existence 

prior to 1996. The volume of these dams is much greater than the 23 250m3 as disputed by the 

then landowner. Given the existence of the dams pre 1996 and the long tenure that the 

properties were used as irrigation farms, for the purpose of this application, it has been 
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assumed that all four (4) dams are an existing lawful water use. As a result, an application for 

storage in terms of Section 21(b) of the NWA does not form part of this application.  

 

Table 1.1: Existing Dam Details  

Dam 1 

Wall Length (m): 247 

Push Back (upstream) (m): 620 

Gradient(m): 247.4 

Depth(m): 2.5 

Source: Mokolo River 

Capacity (m3) 51 788 

Dam 2 

Wall Length (m): 400 

Push Back (upstream) (m): 738 

Gradient(m): 78.3 

Depth(m): 9.4 

Source: Mokolo River 

Capacity (m3) 307 939 

Dam 3 

Wall Length (m): 360 

Push Back (upstream) (m): 405 

Gradient(m): 78.3 

Depth(m): 5.1 

Source: Mokolo River 

Capacity (m3) 125 468 

Dam 4 

Wall Length (m): 320 

Push Back (upstream) (m): 388 

Gradient(m): 78.3 

Depth(m): 4.9 

Source: Mokolo River 

Capacity (m3) 101 643 

Total  Capacity of all four (4) Dams in (m3) 586 838 
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Table 1.2: Summary of Registered Water use  

Registration 
Number  

Company Name  
Water 
Use  

Purpose  Water Resource  Volume  Property  Legal Status  

27106293 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Mokolo Rivier 665 732m3/yr 
Vaalwater 137 KR 
Portion 0 

Lawful  

27107568 
Slijpsteen Meel 
(Pty) Ltd 

21(b) Storage  Private dams  239 000m3 
Zandrivier 138 KR 
Portion 0 

Lawfulness still to be 
determined 

27107568 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Mokolo Rivier 1 608 900m3/yr 
Zandrivier 138 KR 
Portion 0 

Lawfulness still to be 
determined 

27107568 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Groundwater  281 500m3/yr 
Zandrivier 138 KR 
Portion 0 

Lawfulness still to be 
determined 

27107559 
Slijpsteen Meel 
(Pty) Ltd 

21(a) Irrigation  Mokolo Rivier 137 250m3/yr 
Zandrivier 138 KR 
Portion 1 

Lawfulness still to be 
determined 
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2 THE NEED TO REDRESS THE RESULTS OF PAST RACIAL AND GENDER 

DISCRIMINATION  

The vision of the project is to create a black owned and black controlled high value crop 

farming business that is scaleable, potentially creating over 900 employment opportunities 

targeting to employ 50% of the workers as youth and 60% of all workers being women. In 

addition to creating employment, the project will further invest in select youth to be part of 

its youth empowerment program. This program will entail training, mentoring and upskilling 

the youth to be commercial farmers themselves. The primary objective of the empowerment 

program is to consciously invest in the lives of unemployed youth in the surrounding area with 

the hope that the impact of the program will positively change the course of their lives by 

developing entrepreneurs with skills which enable them to increase their income earning 

potential. The youth participants will also be made shareholders in a dedicated crop and 

livestock business. The equity share is intended to provide the necessary capital and a sense 

of ownership required to operate their business whilst they are in training. AgriEagle believe 

that youth empowerment initiatives like these are a necessary investment by the private 

sector to support government in its efforts to sustainably eradicate poverty, reduce youth 

unemployment and provide skills which enable the youth to further create employment 

opportunities for others. 

 

The AgriEagle management team is passionate about the upliftment of black people and 

meaningful economic participation of black Africans in the broader economy. The team 

believes in its ability to create opportunities for themselves and those around them and have 

successfully done so in the past. They have historically created businesses that were 

pioneering in nature and built from the ground up. Their strength lies in having a credible 

track record in establishing and managing operational businesses. Their ability to raise third 

party funding for large investments and being able to assemble a team that is able to 

implement, operate and manage businesses has been evidenced by the large-scale businesses 

that they have successfully been a part of. 

 

Their intention is to develop up to 400ha of the land as high value crops destined for the 

export market resulting in foreign currency earnings. AgriEagle has selected Macadamia, 

Blueberries, Citrus and Avocados as high value crops with strong global demand, which are 

also suitable for the area. AgriEagle also aims to develop approximately 100ha of cash crops 

focused on the domestic market.  

 

The Agricultural sector remains one of the least transformed sectors in the country. Many 

years into democracy, the ownership and control of the agricultural value chain by black 

people in South Africa is negligible .  
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Participation by black farmers in mainstream commercial farming, and in particular high value 

crop farming remains negligible. The racial inequality and gender disparity in commercial 

farming has been at the forefront of the agricultural sector discussions for years. The project 

is a commercial venture with a primary objective of transforming the agricultural sector, in 

particular high value crop farming. The focus on labour intensive high value crops is aimed at 

developing a business with superior returns to support the level of investment made on the 

land, and to build a business with high social impact through the creation of sustainable jobs 

in the area. 

 

The government recognises the main challenge for South African agriculture as the ability to 

unlock the untapped potential that lies in its people and notes the lack of resources being the 

main constraint for participation of a full spectrum of people and economic entities. The 

skewed participation in commercial agriculture due to legacies of exclusion and discrimination 

has created many barriers of entry that the government seeks to redress through various 

empowerment initiatives.  

 

Although prevailing government initiatives are making a difference in the sector, the 

effectiveness of the initiatives and empowerment schemes in their view is limited by the 

fragmented nature and scale of these. The lack of consolidation, due to many factors such as 

lack of skills, capital, land and water results in an inability to create the critical mass required 

at a commercial level to reflect meaningful economic participation by black people in the 

sector. 

 

In their view, most initiatives, conversations and facilitation of black people in the sector is 

however consistently at the level of “small-hold and emerging black farmers”. Although the 

prevailing government efforts are commendable and necessary, more needs to be done to 

create and support black commercial farmers in South Africa. For Agriculture and farming to 

prosper, it is imperative for new models to be considered in order for transformation to gain 

momentum in the sector. 

 

The sector seems to have remained relatively dualistic in structure, encompassing just over 

30 000 large-scale commercial farmers who produce nearly 95% of agricultural products, and 

thousands of small-scale farmers mainly being black farmers, who are typically characterised 

by poor on-farm infrastructure, limited capital and resources, and uncoordinated production 

systems with no access to the commercial market. 

 

Issues like access to productive land (ownership and water), markets and funding remain real 

stumbling blocks for many black farmers to achieve a meaningful scale.  



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 3 

 

With the security of the necessary water rights and the lawful use of water in terms of a WUL, 

AgriEagle also aim to challenge traditional funding models in the hope that financial 

institutions will also seek to be more innovative in their consideration of investing with black 

farmers. Productive land with access to water is an integral catalyst to disrupting current 

financing structures with financial institutions to facilitate wider access of capital to black 

farmers needing investors.  

 

While AgriEagle are cognisant that this is a water use application, it is their view that the 

transformation of the agricultural sector must be supported by the DWS, financial institutions 

and the Department of Rural and Land Reform at a minimum. The intrinsic connection of 

water, land, access to capital and skill cannot be decoupled or viewed in isolation where black 

economic participation is the sector is concerned. 

 

3 EFFICIENT AND BENEFICIAL USE OF WATER IN THE PUBLIC INTEREST 

The agricultural industry is very important to the South African economy. Given the 

importance and growth of the export market for South Africa. Market research on South 

Africa’s agricultural produce indicates the following: 

• The country exports 2.7 million tons of fruit annually to more than 90 countries; 

• 33% of SA’s fresh fruit is exported; 

• South Africa is the second largest exporter of citrus; and 

• Value = R26 billion ($2.4 billion). 

 

Notwithstanding its size, the agricultural sector is one of the least transformed sectors in the 

country. Although mainly a commercial venture, the project is also about equitable access 

and opportunity as outlined in section 2 above. AgriEagle firmly believe that transformative 

projects like this which advance black economic participation should be supported by DWS 

and all arms of government, especially is those projects have no financial dependency on the 

state and have demonstrable positive social returns for the affected communities. 

 

Adequate and sustainable water allocation is a critical element of productive land and 

concomitant black participation in the sector and its ability to introduce funding partners. 

Whilst the AgriEagle business model is premised on its contribution of debt free land into the 

farming operations, and working capital to establish initial crops, the allocation of adequate 

water is a critical element for its success. This can only be achieved with the support of the 

DWS, financial institutions and the Department of Rural and Land Reform working in cohesion.  
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The concept of “public interest” is a very complex one. Under the Water Act of 1956, permits 

were issued to users provided that they use the water beneficially. The use was considered 

beneficial if the applicant was going to make a profit. Public interest, however, goes much 

wider.  

 

The fact that the applicant must undertake a public participation process for proposed 

agricultural activities, and the public’s opinion is to be elicited, means that at a minimum, 

public opinion can be gauged by the response and the comments and concerns received out of 

this process.  

 

AgriEagle recognises that water is a scarce resource which belongs to all people and will strive 

(through adherence to the conditions and provisions of the IWULs) to meet the following 

principles (as stipulated in Section 2 of the NWA) which form the foundation of the NWA: 

• Promoting the efficient, sustainable and beneficial use of water in the public interest; 

• Facilitating social and economic development; 

• Protecting aquatic and associated ecosystems and their biological diversity; 

• Reducing and preventing pollution and degradation of water resources; and 

• Attempt to redress the results of past racial and gender discrimination. 

 

In addition to the abovementioned, AgriEagle will adhere to Section 19 of the NWA which 

stipulates that a water user must take all reasonable measures to prevent any pollution of a 

water resource from occurring, continuing or recurring. By adhering to these provisions, 

AgriEagle will ensure that the surrounding water resources are protected and utilised in a 

beneficial manner.  

 

AgriEagle is committed to responsible management of its approved water uses and strives to 

adhere to the principles of water conservation and demand management. The approval of the 

water use licences will enable AgriEagle to realise its vision, benefit the community and 

government of Vaalwater and the Modimolle Municipality. 

 

4 THE SOCIO ECONOMIC IMPACT  

4.1 Of the water use or uses if authorised  

4.1.1 The Social Impact: 

This Project is envisaged to employ over 900 persons. A majority of these employees are 

expected to come from the neighbouring township of Vaalwater. The approval of this 

application would provide both AgriEagle and DWS a unique opportunity to develop what could 

be a flagship project which embodies large scale job creation, training and skills transfer, 
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focus on empowerment of women and youth, a black commercial scale farming operation 

which challenges current funding models for high value crops and also transforms the sector.  

 

The key objectives of the project include the following: 

• Drive agricultural reform and transformation; 

• Create a significant high value multi crop farming business that is black owned and 

controlled; 

• Employ no less than 300 people on a permanent basis and over 600 people on a 

seasonal basis- focusing on women and youth mainly from the surrounding area; 

• Establish a unique entrepreneurial and knowledge hub to mentor up to 10 young black 

farmers with emphasis on women, farming both livestock and crop; 

• Contribute to the national export value for Blueberries, Macadamia, Avocados and 

Citrus; 

• Optimise on value chain opportunities; and 

• Use technology to farm effectively and in an environmentally friendly manner. 

 

4.1.1.1 Employees 

AgriEagle believes that their employees are their most valuable asset. They believe that 

investing in the development of their staff will yield long term benefits for the staff and the 

project. They are committed to being the employer of choice in the area and one that makes 

a tangible difference in the lives of their employees. 

 

AgriEagle will ensure that no employee of theirs will earn less than the statutory requirement. 

They will ensure that employees are remunerated appropriately for their contributions to the 

operations.  

 

Notwithstanding the inherent high staff turnover of farm workers which tends to discourage 

farmers from investing in their employees, AgriEagle believe that regular skills training is 

important to maintain effective productivity and has the ability to reduce staff turnover in 

the long term.  

 

Depending on the role, employees will be offered various but appropriate training to ensure 

that they are equipped for those tasks.  

 

4.1.1.2 Black Youth 

AgriEagle’s Youth Empowerment program will consist of youth in the project region and within 

the business. The following is proposed to be achieved with the program:  

• Provide a unique opportunity for young black farmers, in particular black women to 

have real farming experience where access to resources is not a barrier; 
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• Develop deserving candidates to be business orientated in their farming activities.  

• Create equity owners of the designated farming operations; 

• Grow the business to employ more people, with opportunities throughout the value 

chain; 

• Develop participants to be farmers with skill and capability to create greater 

opportunities for themselves and their communities;  

• Debunk the perception that black people cannot be more than unskilled labour in the 

agricultural sector; 

• Influence the conviction of these participants sufficient for them to influence others 

on the diverse possibilities that exist within the agricultural sector; and 

• Demonstrate to the youth that agriculture can be a viable career option.  

 

4.1.1.3 Vaalwater Community  

The success of this project will have the following benefits for the community:  

• Create long- term employment opportunities (no less than 300 full time employees) 

at full production; 

• Create seasonal employment during harvesting season in excess of 600 employees; 

• Resulting in a minimum of 900 employment opportunities; 

• Favour women by ensuring no pay disparities between men and women and affording 

them preference in their entrepreneurs’ program; and 

• Exercise fair labour practices and abiding by all applicable laws and regulations and 

ensuring that they uphold human rights and dignity of their workers in their conduct, 

operations and engagement with employees.  

 

In order to ensure AgriEagle’s commitment to youth and women employment, 35% of their 

work force is targeted to be youth (under 35 years of age) and 60% of those would be women. 

They believe that being deliberate about the proposed staff profile will give greater access to 

persons that were generally marginalised in the sector. Figure 4.1 provides and illustration of 

the average workers required for various crops. Refer to Table 4.1 for a breakdown of the 

labour requirements per crop and the gender breakdown proposed to be implemented for this 

project.  
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Figure 4.1: Average Workers per Crop 
 

Table 4.1: Labour and gender requirements  

 

 

 

4.1.2 Economic Impact 

The community’s benefits outlined above have the potential to translate into benefits for the 

government as well. Permanent employment can reduce the state’s Unemployment Insurance 

Fund (UIF) and/or government grant burden towards the unemployed and poor.  

 

The outcomes of a working community have other benefits such as reduction in teenage 

pregnancies, crime, improved personal dwellings, ability by families to feed and clothe 

themselves, reduction in gender-based violence, drug and substance abuse and the like. These 

in turn reduce pressure on government resources in the form of healthcare, policing, grants, 

Blueberries Avocado Macadamia Citrus Peanuts Total 

Expected development in Ha 100 110 100 107 90 507

Permanent labour per ha 1,02 0,34 0,60 1,00 0,04

Permanent Employees 102 38 60 107 3 310

Seasonal labourers per ha 1,94 1,25 0,80 1,60 0,42

Seasonal labourers 194 138 80 171 37,5 620

Employment factor per Ha 2,96 1,59 1,40 2,60 0,45

Total anticipated project employees 296 175 140 278 41 931

Gender Blueberries Avocado Macadamia Citrus Peanuts Total 

Males 40% 118 70 56 111 16 372

Females 60% 178 105 84 167 25 558

100% 296 175 140 278 41 931

Below 35 years (youth) 50% 148 88 70 139 20 465

Above 35 years 50% 148 88 70 139 20 465

Total 100% 296 175 140 278 41 931
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social workers and other resources required to support communities plagued by these social 

ills.  

 

As per the Census 2011 results, Vaalwater is a community with a population of 3 964 people 

and 87.4% being black Africans. All things being equal, employment opportunities of up to 300 

persons on a permanent basis and 600 seasonal workers could absorb more than 22% of the 

registered population.  

 

Given the size of the population, Vaalwater as part of the Modimolle Local Municipality is 

likely to receive a small equitable allocation of government funding and resources, resulting 

in limited social investment.  

 

Assuming that those employed would potentially support four (4) family members, this project 

could reach over 3 000 persons in the area.  

 

The COVID-19 pandemic is expected to result in even greater unemployment and government 

dependency to stop families from simply starving. The various relief funds set up by 

government are necessary to support destitute families during this period. Notwithstanding 

their need, these relief funds are not affordable and cannot be sustained in the long term. 

 

Like every government globally, the recovery of the economy post the pandemic will be a 

tantamount task for the South African government as well. The surge in unemployment, and 

financial pressure on businesses operating in an economy that was technically already in a 

recession prior to the pandemic, is expected to result in slower recovery resulting in even 

more demand on UIF and government grants. To facilitate economic recovery, all arms of 

government, including the DWS must look at innovative ways to restore and create commercial 

activity in the country and create an environment conducive to create jobs sustainably.  

 

This project has the potential to make a significant difference to the lives of the community 

and the government of Vaalwater, especially in the wake of the COVID-19 pandemic. The DWS 

has an opportunity to facilitate the realisation of this project and stimulate the creation of 

hundreds of jobs at a time when they are most needed. The high unemployment rate is a 

national crisis that requires investment in all sectors of the economy. In a struggling economy, 

the agricultural sector becomes even more critical to support and preserve food security. 

AgriEagle submits that the project could not be more relevant as the economy attempts to 

recover from the pandemic and recession. 
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4.2 Of the failure to authorise the water use or uses: 

The issuance of a water use licence is integral to the success of the Project, the creation of 

jobs and the enablement of transformation in the sector. The realisation of the project is 

expected to result result in an increased income for local communities and businesses and an 

increased tax base for local authorities and municipalities. AgriEagle seeks to comply with the 

NWA and wait for the DWS’s approval of the requested water uses. Undue delays or failure to 

approve this application will unfortunately threaten the project and the realisation of the 

benefits noted above. 

 

The magnitude of the potential positive economic effect of the project in terms of its 

contribution to the economy of Waterberg District, employment growth, national foreign 

earnings and the strategic value of the project for the region and the sector is significant in 

AgriEagle’s view. The DWS has an opportunity to back a project with meaningful prospects to 

succeed and whilst making a significant contribution to the community at no cost to itself or 

government at large. In an environment of limited government resources to support 

businesses, it is more valuable for the government and departments like the DWS to facilitate 

business which in turn alleviates pressure on national resources and create employment and 

income earning opportunities for communities.   

 

5 ANY CATCHMENT MANAGEMENT STRATEGY APPLICABLE TO THE 

RELEVANT WATER RESOURCE 

The DWS, in the spirit of the NWA, recognises historic imbalances relating to water allocation 

and seeks to regulate water use by enforcing an equitable sharing of water and water related 

benefits between those who have historically been the “high volume water users” and the 

historically disadvantaged and mostly historically excluded black population. 

 

Catchment Management Agencies (CMAs) are recognised in the NWA as operational institutions 

to actively support the implementation of integrated catchment (watershed) management 

policies and strategies at a local level. The agencies are tasked with ensuring that the nation's 

water resources are protected, used, developed, conserved, managed and controlled in an 

equitable manner. The CMA is responsible inter alia for: (a) developing and implementing a 

catchment management strategy that reflects the needs and concerns of all role-players, and 

(b) coordinating the activities of water users and water. The Limpopo is one of 19 catchment-

based water management areas in the country to be managed by a CMA. 

 

The Limpopo-North West Catchment Management Agency (CMA) has been established (2014). 

However, no catchment management strategy has been created as of yet. 
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6 THE LIKELY EFFECT OF THE WATER USE TO BE AUTHORISED ON THE 

WATER RESOURCE AND ON OTHER WATER USERS 

GCS undertook a detailed water resource availability and demand assessment for the project 

area in September 2020. The investigation detailed the surface and groundwater resources 

related to the project. Refer to Annexure B for the detailed investigation undertaken.  

 

The study undertaken indicates that there is sufficient abstraction capability from the 

catchment area to meet the demand of the agricultural activities, From the aquifer testing it 

was evident that a total volume of 353 202m3/yr can be abstracted from three boreholes (BH1, 

BH 2 and BH 4). There is also a moderate level of stress on the underlying aquifers and the 

abstraction thereof should be used cautious and regularly monitored in accordance with the 

terms of the WUL once granted.  

 

Through river flow analyses it was shown that there is 31 554 299m3/yr available for 

abstraction from the Mokolo River, after taking into consideration both downstream water 

users and required ecological releases. This application is for 4 017 450m3/yr which equates 

to 11,7% of the available volume.  

 

The dam yield analysis performed on the existing dam shows that the dam can provide a yield 

of 71 648m3/yr with an assurance supply of 75%. The dam yield model accounted for 

evaporative losses from the dam surface, releases to satisfy the EWR, and assumed irrigation. 

 

From the water demand study undertaken as part of this application, it is evident that there 

is sufficient water in the catchment from the various water sources to supply the project with 

its water requirements (Table 6.1).  

 

Table 6.1: Comparison of Water Availability and Water Demand 

Water demand Water Availability 

Crop Type  Annual Water Demand (m3/yr) 
Water 
Source 

Mean Availability/Yield (m3/yr) 

Avocado 1 511 400 Boreholes 353 202 

Macadamia 1 374 000 Mokolo River 31 554 299 

Citrus 1 543 689 Dam 71 648 

Blueberry 1 483 920     

Cash Crops 715 000     

Total  6 628 009 Total 31 907 501 

Difference 25 279 492 

Percentage  21% of total water available  
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7 THE CLASS AND THE RESOURCE QUALITY OBJECTIVES OF THE WATER 

RESOURCE 

In South Africa, a river health classification scheme is used to standardise the output of 

different river systems. The document titled “Resource Directed Measures for Protection of 

Water Resources: River Ecosystems Version 1.0.24”, dated September 1999, compiled by the 

DWAF, provides the indexes of Attainable Ecological Management Classes (AEMC) as shown in 

Table 7.1 below. Each index is calibrated so that its results can be expressed in terms of 

ecological and management perspectives. 

 

Table 7.1: Resource classes as set out by the DWS 

River Health Class Ecological Perspective Management Perspective 

Natural / Excellent 
(Class A) 

No or negligible modification of in-
stream and riparian habitats and biota 

Protected rivers; relatively untouched 
by human hands; no discharges or 
impoundments allowed 

Good 
(Class B) 

Ecosystems essentially in good state; 
biodiversity largely intact 

Some human-related disturbance but 
mostly of low impact potential 

Fair 
(Class C) 

A few sensitive species may be lost; 
lower abundances of biological 
populations are likely to occur, or 
sometimes, higher abundances of 
tolerant or opportunistic species occur 

Multiple disturbances associated with 
need for socio-economic 
development, e.g. impoundment, 
habitat modification and water quality 
degradation 

Poor 
(Class D) 

Habitat diversity and availability have 
declined; mostly only tolerant species 
present; species present are often 
diseased; population dynamics have 
been disrupted (e.g. biota can no 
longer reproduce or alien species have 
invaded the ecosystem) 

Often characterised by high human 
densities or extensive resource 
exploitation. Management 
intervention is needed to improve 
river health – e.g. to restore flow 
patterns, river habitats or water 
quality 

 

According to the “Proposed Classes of Water Resources and Resource Quality Objectives for 

Mokolo, Matlabas, Crocodile (West) and Marico Catchment” published on the 08th December 

2017 in the Government Gazette No.41310, Regulation 1388, the Mokolo river falls into the 

Ecological Management Class B/C as defined in Table 7.2.  

 

Table 7.2: Resource classes for the Bronkhorstspruit 

River Name 
Integrated Unit of 
Analysis (IUA) 

Water Resource 
Class for IUA 

Quaternary 
Catchment 

Ecological 
Category to be 
maintained 

Moloko River, Klein 
Sand, Sondagsloop, 
Heuningspruit, 
Dwars, Jim se loop 
tributaries  

15: Upper Mokolo 
 

II 
A42C 
A42E 

B/C 

 

7.1 Receiving water quality objectives and the reserve 

According to the “Proposed Classes of Water Resources and Resource Quality Objectives for 

Mokolo, Matlabas, Crocodile (West) and Marico Catchment” published on the 08th December 
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2017 in the Government Gazette No.41310, Regulation 1388, the proposed RQO for the upper 

Mokolo are shown in Table 7.3. 
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Table 7.3: Proposed RQO for the Upper Mokolo 

 

 



AgriEagle (Pty) Ltd     Water Use License Application 

20-0361 12 February 2021 Page 14 

 



AgriEagle (Pty) Ltd     Water Use License Application 

20-0361 12 February 2021 Page 15 

 



AgriEagle (Pty) Ltd Water Use License Application 

20-0361 12 February 2021 Page 16 

8 INVESTMENTS ALREADY MADE AND TO BE MADE BY THE WATER USER IN 

RESPECT TO THE WATER USE IN QUESTION 

AgriEagle has committed tens of millions of Rands of its own funds to acquire the land and 

capacitate it for the project.  

 

8.1 Capital Cost Estimates 

The project is envisaged to be a large-scale development of up to 500ha multi crop farming 

operation with limited livestock farming.  

 

The applicant has already spent a significant portion of its allocated capital in acquiring the 

land and acquiring standard equipment required to maintain the farm whilst this application 

is pending. 

 

It is AgriEagle’s view that investment in Agriculture is a positive lever for the South African 

economy and the unemployment crisis where government departments like the DWS can 

support and provide a conducive environment for agricultural investment to thrive. Equitable 

allocation of water to willing and capable investors such as AgriEagle is low hanging fruit for 

the sector to realise the much needed jobs and contribute to the recovery of the greater South 

African economy. 

 

They have acquired most of the capital assets required to maintain the farm and small-scale 

farming based on available water per the lawful existing water registration certificates, whilst 

they await the outcome of the remaining registered certificates to be validated and verified. 

The development of the project will be phased in over time and they anticipate that the 

development will cost the following:  

• Approximately R96 million in establishment costs for the various crops; 

• R44 million to be expended annually in operating the orchards; and 

• It is expected that AgriEagle will fund the project through a mixture of debt and 

equity.  

 

The majority of the capital cost related to the estimated 400ha high value crop is attributed 

to the following:  

• Preparing the land for the respective crop;  

• Acquisition of plants; 

• Setting up crop appropriate netting; 

• Crop appropriate irrigation systems with pumps and fertigation; and  

• Equipment and implements required for the crop.  
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Refer to Table 8.1 for the financial summary per crop.  

 

Table 8.1: Financial Summary  

 

 

8.2 Source of Funds 

The funds committed to date are the investors own capital contributions. The investors firmly 

believe that agriculture is a necessary economic stimulant especially in the wake of the COVID-

19 pandemic.  

 

AgriEagle have committed up to R100 million of their own funds to initiate and develop the 

project to scale. It is expected that AgriEagle will fund the project through a mixture of debt 

and equity thereafter (Table 8.1). 

 

8.3 Operational Costs 

Estimated operating costs are simply the envisaged cost of farming each crop. These costs will 

include labour, direct input costs such as water, electricity, fuel, fertilizers, poisons, weeding, 

pruning, repair and maintenance, direct harvesting costs etc. Refer to Table 8.1 for the 

expected operational costs of operating the project.  

 

In addition to the direct capital and operating costs noted related to the operations, the 

applicant has allocated R2 million for the development of staff accommodation which will 

have running water and electricity, proper ablution facilities and washing areas, as well as 

cooking facilities. 

 

All costs outlined above will ultimately be influenced by economic conditions, availability of 

third-party funding, climate conditions and market conditions for the respective crop.  

 

Notwithstanding the scale of the investment, AgriEagle remains confident that it will be able 

to raise the additional funding required to realise the project in full. Committing tens of 

millions of Rands of their own funds is a demonstration of their belief in the importance of 

Avocados Macadamia Blueberr ies  Citrus  Cash crops Total 

Capita l outlay - Trees, land improvements, Nets, 

irrigation, specific equipment i.e., development 

costs of orchard 19 544 000 17 037 500 38 071 250 17 973 500 3 520 800 96 147 050

Estimated annual operating costs  - fertilizer 

programs, labor, and other direct input costs 

excluding interest on debt 9 261 000 11 775 523 13 122 622 7 537 500 2 289 150 43 985 795

Source of funding Debt & equity Debt & equity Debt & equity Debt & equity Equity 

FINANCIAL SUMMARY PER CROP
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the sector, its potential to create wealth for Black South Africans and its ability generate much 

needed jobs sustainably.  

 

9 THE STRATEGIC IMPORTANCE OF THE WATER USES TO BE AUTHORISED 

In strict economic terms, the overall agricultural industry is paramount to South Africa’s 

current and future prosperity. Research indicates that Agriculture has the potential to create 

close to 1 million new jobs by 2030. 

 

The agricultural industry is of strategic importance to South Africa and thus awarding the 

water use licence will enable AgriEagle to develop a unique farming opportunity with huge 

employment prospects for the community and enable black economic participation as an 

essential element of transforming South Africa’s economy. AgriEagle will directly contribute 

to the South African economy by means of the following: 

• Contribute to country’s foreign earnings; 

• Stimulate rural economic development and sustainable social initiatives;  

• Creating jobs and other opportunities; 

• skills transfer and training; and  

• Enable transformation in the Agricultural sector.  

 

10 THE QUALITY OF WATER IN THE WATER RESOURCE WHICH MAY BE 

REQUIRED FOR THE RESERVE AND FOR MEETING INTERNATIONAL 

AGREEMENTS 

10.1 International Agreements 

International negotiations and institutional arrangements are handled at National Level. From 

a WMA management perspective, it will be required to communicate all issues relating to the 

international agreements through the appropriate channels at National Level.  

 

The Mokolo River is a major watercourse in Limpopo Province of South Africa. This river 

collects much of the drainage of the Waterberg Massif and discharges it to the Limpopo River 

which is shared by South Africa, Botswana, Zimbabwe and Mozambique. As the Limpopo River 

flows directly from South Africa into Mozambique, developments in South Africa directly 

impact upon Mozambique.  

 

Discussions have been held between Mozambique and South Africa as far back as 1971 with 

the development of the Massingir Agreement of 1971. This agreement dealt specifically with 

the building of the Massingir Dam. The principles of the Helsinki Rules were used prior to 2000 

https://en.wikipedia.org/wiki/Limpopo_Province
https://en.wikipedia.org/wiki/South_Africa
https://en.wikipedia.org/wiki/Waterberg_Massif
https://en.wikipedia.org/wiki/Limpopo_River
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to guide the relations between South Africa and neighbouring states. In 1995, the SADC 

countries established the 1995 Protocol dealing with Shared Watercourse Systems. The 1995 

Protocol was repealed in September 2003 and replaced with the 2000 Protocol which is now 

used to guide management and development on Shared Watercourse Systems.  

 

Joint utilisation of the water resources of the Limpopo River is facilitated through the bilateral 

Joint Water Commission between South Africa and Mozambique. International co-operation 

with respect to the use and management of the watercourses in the Limpopo River Basin, was 

overseen by the Limpopo Basin Permanent Technical Committee (LBPTC) with membership by 

South Africa, Botswana, Zimbabwe and Mozambique. The LBPTC was replaced by the Limpopo 

Water Course Commission, established in November 2003 (Olifant ISP). 

 

10.2 Surface Water Quality 

The pH and TDS concentrations recorded in the Mokolo River throughout the study at the 

different sites did not vary significantly (≈7 and ≈50 mg/l, respectively). The water quality 

signature of the Mokolo River was mostly dominated by Cl- and SO4 
2 compared to the higher 

alkalinity and SO4 
2 recorded in the water from the upper Olifants River. Refer to Figure 10.3 

for the Mokolo monitoring sites. Site MR05 differed from the rest of the Mokolo River sites in 

that Cl- concentrations were found to be much lower than recorded for the other sites, whilst 

higher SO4 
2- levels were noted. The water from the Mokolo River also differed quite distinctly 

from the water from the Mokolo Dam, especially with regard to alkalinity (de Klerk, 2016). 

 

In the Mokolo River chlorophyll a concentrations recorded varied significantly among some 

sites. Significantly lower concentrations were recorded at sites MR04, MR10 and MR11 (≈1 µg/l) 

when compared to the other sites, such as MR12 (≈20 µg/l). The concentrations of TN and TP 

in the mainstream Mokolo River did not vary significantly (≈0.8 mg/l and ≈0.03 mg/l, 

respectively), whilst the TN and TP concentrations recorded in the Mokolo Dam (≈0.6 mg/l 

and ≈0.025 mg/l, respectively) were also comparable to the values recorded in the mainstream 

river (de Klerk, 2016). 

 

Water quality variables recorded in the different tributaries of the Mokolo River catchment 

(Figure 10.1) of sites MRI01, MRI03, MRI04, MRI11 and MRI12 were found to be dissimilar to the 

majority of the other tributary sites. Of these sites, MRI11 was observed to be the most 

pronouncedly impacted in that most of the variables recorded, were significantly increased 

compared to the rest of the sites (Figure 10.1). Site MRI11 also showed signs of eutrophication 

(increase of chlorophyll a, TN and TP). In addition, water collected at the MRI11 site also had 

a low pH, confirming acidic conditions, and was also associated with an increase in the 

concentrations of As. On the other hand, sites MRI01, MRI03, MRI04 and MRI12 were mostly 

associated with an increase in Se, Al, Fe and Ni concentrations (Figure 10.1).  
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Figure 10.1:Principal Component Analysis (PCA) biplots indicating the (dis)similarities of 
the main tributaries of the Mokolo River 
 

The analysis of the water samples from the mainstream Mokolo River indicated that Al and Pb 

did not vary significantly amongst the selected sites (Figure 10.2). Arsenic concentrations were 

recorded to be significantly higher at MR06 (≈0.6 µg/l) compared to MR07 and MR08 (≈0.2 

µg/l). The same trend was observed regarding Cd concentrations at MR06 (≈1.75 µg/l), which 

was significantly higher than those measured at the rest of the sites (≈0.25 µg/l). Iron 

concentrations showed variation when comparing the different sites, although concentrations 

were observed to be higher at MR02, MR06 and MR07 (≈0.3 µg/l) when compared to the rest 

of the sites (≈0.1 µg/l). Nickel concentrations varied at the different sites with the lowest 

concentrations found at MR06 and MR07 (≈0.5 µg/l) which differed significantly to the 

concentrations recorded at certain other sites. Higher Se concentrations were determined at 

sites MR02, MR03, MR06 and MR07 (≈0.8 µg/l) when compared to the rest of the sites (≈0.3 

µg/l), whilst lower V concentrations were observed at sites MR05, MR08 and MR09 (≈0.25 µg/l) 

when compared to the rest of the sites (≈1.25 µg/l) (de Klerk, 2016). 
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Figure 10.2: The dissolved metal concentrations of (A) = Aluminium, (B) = Arsenic, (C) = 
Cadmium, (D) = Iron, (E) = Lead, (F) = Nickel, (G) = Selenium and (H) = Vanadium in the 
surface water (de Klerk, 2016) 
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Figure 10.3: Mokolo Monitoring Sites (de Klerk, 2016) 
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11 THE PROBABLE DURATION OF ANY UNDERTAKING OR WHICH A WATER 

USE IS TO BE AUTHORISED 

AgriEagle plans to start farming from 2021 with no end of project date envisaged. 
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