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GROSSARY 
 

Adaptation The process of change by which an organism or species becomes better 

suited to its environment. 

 

Algae Diverse group of photosynthetic eukaryotic aquatic organisms. 

 

Ammonia A colourless gas with a characteristic pungent smell, which dissolves 

in water to give a strongly alkaline solution. 

 

Anthropogenic activities The effects resulting from human activities. 

 

Aquaculture Is the farming of fish, crustaceans, mollusks, aquatic plants, algae, and 

other organisms. 

 

Aquaponics A thin but robust layer of mucilage adhering to a solid surface and 

containing a community of bacteria and other micro-organisms. 

 

Bacteria A member of a large group of unicellular microorganisms which have 

cell walls but lack organelles and an organized nucleus, including some 

that can cause disease. 

 

Bio-filter Is a key component in the filtration portion of a recirculating 

aquaculture system containing living organisms to capture and 

biologically degrade pollutants. 

 

Biogas Gaseous fuel, especially methane, produced by the fermentation of 

organic matter. 

 

Biosecurity Procedures or measures designed to protect the population against 

harmful biological or biochemical substances. 

 

Carnivorous Is an animal that feeds on other animals. 

 

Dissolved oxygen (DO) Is a measure of how much oxygen is dissolved in the water for 

aquatic living organisms. 

 

Ecosystem A biological community of interacting organisms and their physical 

environment. 

 

Effluents Liquid waste or sewage discharged. 

 

Evaporation Loss of water in a form of vapour. 

 

Fertilizer A chemical or natural substance added to water or the soil to increase 

its fertility and amount of trace elements. 

 

Hydroponics The process of growing plants in water with soluble nutrients but 

without soil. 
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Invertebrates An animal lacking a backbone, such as an arthropod, mollusc, annelid, 

coelenterate etc. 

 

Micro-organism A microscopic organism, especially a bacterium, virus, or fungus. 

 

Mitigation Reducing the impact by restoring and implementing protective steps 

for the affected environment. 

 

Monoculture The cultivation of a single crop in a given area. 

 

Nitrite A salt or ester of nitrous acid, containing the anion NO2− or the group 

- NO2. 

 

Nitrogen The chemical element of atomic number 7, a colourless, odourless 

unreactive gas that forms about 78% of the earth's atmosphere. 

Nutrients A substance that provides nourishment essential for the maintenance of 

life and for growth. 

 

Omnivorous Feeding on a variety of food of both plant and animal origin. 

 

Pesticide A substance used for destroying insects or other organisms harmful to 

cultivated plants or to animals. 

 

pH A figure expressing the acidity or alkalinity of a solution on a 

logarithmic scale on which 7 is neutral, lower values are more acid and 

higher values more alkaline.  

 

Polyculture The simultaneous cultivation or exploitation of several crops or kinds 

of animals. 

 

Renewable energy Energy from a source that is not depleted when used, such as wind or 

solar power. 

 

Reverse osmosis A process by which a solvent passes through a porous membrane in the 

direction opposite to that for natural osmosis when subjected to a 

hydrostatic pressure greater than the osmotic pressure. 

 

Stocking density The quantity of fry or fingerlings per unit of water area. 

 

Wastewater Any water that has been contaminated by human use. 

 

Water pollution Any chemical or physical changes in water detrimental to living 

organizations. 

 

Water quality Measure of the suitability of water for a particular use based on selected 

physical, chemical, and biological characteristics. 

 

Water resources The entire range of natural waters that occur on the Earth, regardless of 

their state (i.e., vapour, liquid, or solid). 
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1 INTRODUCTION 
 

Climate change is one of the major threats to water and food security in southern Africa. South 

Africa is a very dry country and has relatively little water available to our disposal due to 

several factors such as high evaporation rates, low rainfall, climate change, water pollution 

(CSIR, 2010). In the Sub-Sahara Africa projections of increasing evaporation and soil moisture 

shortfall that will affect rain-fed agriculture (Ludi, 2009). South Africa is food secure at a 

national level as the food supply is more than the food demand leading to the food net exporter 

position. A closer look at South Africa’s food security indicates that at household level the 

picture changes as there are still many households that are food insecure. South Africa’s food 

security has location dimension, race dimension as well as gender dimension that are peculiar 

and are primarily informed by history. Approximately 39 % of South Africans live below the 

poverty line of R 418 per month (2009 figures given in National Planning Commission’s (NPC) 

National Development Plan 2030 (NDP, published 2012). An estimated 20% of South African 

households are food insecure – having inadequate or severely inadequate access to a sufficient 

quantity of affordable, nutritious food (StatsSA 2019; DAFF 2011). Future threats to water 

supplies would threaten food security and if food production in South Africa falls below 

domestic requirements, food insecurity will probably escalate especially among the poor.  

 

As of 2005, over 95 % of the country’s freshwater resources had already been apportioned and 

the water quality of these resources has also deteriorated due to increased pollution resulting 

from anthropogenic activities (Ashton et al., 2008). The challenge for South Africa with heavy 

utilization of the nation’s water resources and the limited availability of further supplies lies in 

the efficient and balanced use of water by all sectors to create a conducive and healthy 

socioeconomic environment. According to the prediction of the Food and Agriculture 

Organization (FAO), with the ever-increasing world population, the global demand of fish 

exceeds supply. Wild fish harvests decline at a rate of 0.5% each year (Barroso et al., 2014) 

making it increasingly hard to keep up with world demand. There is therefore a need to create 

sustainable systems that can provide a means for people/communities to produce affordable 

food for their own consumption (NDP Outcome 7), Output 2: Improved access to affordable 

and diverse food) ADDED bonus – the same systems that can possible be up-scaled to 

transform subsistence farmers into small/medium-scale commercial farmers, to generate 

livelihoods (Outcome 7, Output 4: Improved employment opportunities and economic 

livelihoods) – to address the “Missing Middle” (DAFF, 2011).  

  

The above Outputs (2 and 4) however need to be achieved within the context of the following: 

● Dwindling water resources (i.e. reduced quality and availability).  

● Competition for land from other uses (housing, urban development) due to pressures of 

high. 

 

Population growth rates and increased human activities impact land degradation, necessitating 

the use of fertilizers, which are becoming increasingly expensive due to high processing costs. 

 

Therefore, adaptive capacities such as aquaponics need to be developed to mitigate these 

impacts. Aquaponics is a bio-integrated system that links recirculating aquaculture with 

hydroponics vegetable, flower, and/or herb production with the potential to address the 

aforementioned issues. There is a growing need for successful inland intensive/semi-intensive 

aquaculture systems driven by production technology that is energy and space efficient such as 

recirculating aquaponics with minimal or zero discharge waste as it remediates water for re-

use. Therefore, there is a need to create sustainable systems that are economically, socially and 
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ecologically sustainable as a farming practice to produce nutritious and healthy fish, as well as 

organic grown vegetables through minimal and sustainable use of available resources.  The 

systems need to be suitable for rural and urban use, creating informal markets and food security 

through supply of local fresh produce, with economic benefits such as job creation, monetary 

benefits, and gross domestic product (GDP) increase. 

 

Aquaponics is a promising method of sustainable food security and food sovereignty, where 

production can take place in impractical places for normal in urban and peri-urban areas such 

as flat roofs, development sites, abandoned factories, schools, housing estates and underutilized 

areas. Urban communities can have fresh and high-quality food (plants and fish) produced 

locally instead of being transported over long distances relying on high carbon dioxide (CO2) 

foot-prints of fuel fossils. Aquaponics improves access to affordable and diverse food at the 

same systems that can possibly be up-scaled to transform subsistence farmers into 

small/medium-scale commercial farmers to generate livelihoods. 

 

  



 

3 

 

2 AQUAPONICS 
 

Aquaponics combines aquaculture (growing of fish and other aquatic animals in tanks) and 

hydroponics (growing plants without soil) to produce protein, fruits, herbs and vegetables.  

Aquaponics is an ecosystem or polyculture where aquatic animals or edible fish reared in tanks 

co-exists symbiotically with plants and bacteria. It is a bioorganic system or organic in principle 

as there are no fertilizers or pesticides supplemented to grow beds. It is in principle a 

combination of three classes of organisms: fish, bacteria and plants benefiting from each other 

in a closed recirculating system where water serves as mode of transport (Figure 1). 

Hydroponics is a method of growing plants without using soil (soil-less), (Figure 2). This 

technique instead uses a mineral nutrient solution in a water solvent, allowing the nutrient 

uptake process to be more efficient than when using soil.  

 

 
Figure 1 Simple aquaponics system. 

(Source: hightechgardening.com) 

 

 

 
Figure 2 Simple hydroponics system. 

(Source: hightechgardening.com) 

 

In aquaponics, wastewater containing dissolved nutrients from fish waste is purified by plants, 

and the purified wastewater is reused for farming fish. This novel system has attracted the 
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attention of scientists, farmers and fishermen because of the potential for recovering nitrogen 

in aquaculture wastewater, and elevated nitrogen utilization efficiency could reduce its 

environmental impacts. 

 

2.1 FISH 

 

Fish feed added in the fish tanks is eaten by fish for their growth and metabolism or excreted 

soluble and solid faeces in fish tanks. This produces ammonia rich waste from fish feed which 

becomes the main input in the aquaponics system and as it is continuously added, it 

accumulates as wastewater effluent rich in nutrients from faeces, uneaten food and bacterial 

biomass. Fish feed is the only main input added in the aquaponics system besides water. The 

feed ingested by is used for fish growth and metabolism, afterwards it is excreted as soluble 

and solid faeces, while remaining uneaten decays in tanks. As a result of continuous feed added 

toxic ammonia is produced and accumulated.  

 

2.2 BACTERIA 

 

Bacteria are the essential aspect of aquaponics, serving as the bond that connects the fish waste 

to the plant fertilizer.  The nitrifying bacteria convert the fish waste entering the system mainly 

as ammonia into nitrate, which becomes a fertilizer for the plants (Figure 5.1). This is a two-

step process, and the two separate groups of nitrifying bacteria are involved. The first step is 

conversion of ammonia to nitrite by the ammonia-oxidizing bacteria (AOB). These bacteria are 

often referred to by the genus name of the most common group called Nitrosomonas. The 

second step is conversion of nitrite to nitrate by the nitrite-oxidizing bacteria (NOB). These 

bacteria are commonly referred to by the genus name of the most common group called 

Nitrobacter. 

 

2.3 PLANTS 

 

Plants absorb converted nitrogen, phosphorus and other nutrients in a bioavailable form as 

fertilizer and feed. Plant roots effectively filter or clean the water flowing back for fish. The 

clean water returns to the fish tank where the cycle begins again and fish will once again 

produce waste in a closed system. The required plant nutrients are supplied through waste from 

fish at no additional cost, eliminating the adjustment of nutrient solution, fertilizer or pesticides 

which in return improves the profitability of the aquaponics system. 

 

2.4 WATER 

 

Water in the aquaponics is filtered through the grow-beds and because of its specific 

biochemical components it acts as a nutrient transport medium, all processes taking place 

between three classes of organisms: fish, bacteria and plants. 

 

2.5 AIR OR OXYGEN 

 

Air pump blows in oxygen into the system, this oxygen is essential for the survival of fish and 

growth of plants. 
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3 SIGNIFICANCE OF AQUAPONICS 
 

Aquaponics is one type of integrated agriculture/aquaculture technique that meets the criteria 

of climate-smart agriculture. It sustainably increases food security by increasing agricultural 

productivity and incomes. Producing value-added products (both fish and vegetables), 

aquaponics also contributes to reducing watershed pollution, which often originates from 

fertilizer runoff and aquaculture effluent discharge. It has the potential to deliver higher yields 

of produce and protein with less labour and land, fewer chemicals and a fraction of the water 

usage. At the same time, aquaponics is a resilient system that can be adapted to diverse and 

changing conditions. Being a strictly controlled system, it combines a high level of biosecurity 

with a low risk of disease and external contamination, while producing high yields without the 

need for fertilizers and pesticides. Aquaponics is a technique that has its place within the wider 

context of sustainable intensive agriculture, especially in family-scale (small-scale) 

applications. Its sustainability is economical, although needs high start-ups cost it is a combined 

return on fish and vegetables.  

● Socially, aquaponics can offer quality-of-life improvements because the food is grown 

locally, and culturally appropriate crops can be grown. At the same time, aquaponics 

can integrate livelihood strategies to secure food and mainly for landless and poor 

households. Domestic production of food, access to markets and the acquisition of skills 

are invaluable tools for securing the empowerment and emancipation of women in 

developing countries, and aquaponics can provide the foundation for fair and 

sustainable socio-economic growth. 
● Environmentally, aquaponics prevents aquaculture effluent from escaping and 

polluting the watershed. It enables greater water and production control. At the same 

time, aquaponics enables greater water and production control. Aquaponics does not 

rely on chemicals for fertilizer, or control of pests or weeds which makes food safer 

against potential residues.  
● Socially, aquaponics can offer quality-of-life improvements because the food is grown 

locally, and culturally appropriate crops can be grown. At the same time, aquaponics 

can integrate livelihood strategies to secure food and small incomes for landless and 

poor households. Domestic production of food, access to markets and the acquisition 

of skills are invaluable tools for securing the empowerment and emancipation of 

women in developing countries, and aquaponics can provide the foundation for fair and 

sustainable socio-economic growth. 
 

3.1 STRENGTHS AND WEAKNESSES OF AQUAPONICS FOR FARMERS: 

 

Aquaponics when compared with stand-alone hydroponics and traditional aquaculture, has 

several advantages such as: 

● Contributing to reduction watershed pollution, which often originates from fertilizer 

runoff and aquaculture effluent discharge.  

● Having potential to deliver higher yields of produce and protein with less labour and 

land, fewer chemicals and a fraction of the water usage.  

● Being a resilient system that can be adapted to diverse and changing conditions.  

● Being a strictly controlled system, it combines a high level of biosecurity with a low 

risk of disease and external contamination, while producing high yields without the 

need for fertilizers and pesticides. 
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Table 1 Strengths and Weaknesses of Aquaponics for farmers 

(Source: FAO, 2014) 

Strengths Weaknesses 
Comments on overcoming 

weaknesses 

Sustainable and 

intensive food 

production system.  

Expensive initial start-up costs 

compared with soil vegetable 

production or hydroponics.  

Design will to take into 

account cost and availability 

of materials 

Extremely water-

efficient.  

Fish and plant requirements 

do not always match perfectly. 

Will need to provide design 

that is most efficient. Need 

extension assistance to 

allow adaptations 

(flexibility) 

Does not use fertilizers 

or chemical pesticides.  

Failure of generating enough 

waste for nitrification process 

helps in converting the toxic 

ammonia (fish excreta) into 

nitrate for plant growth 

For the successful balance 

of aquaponics system, feed 

rate ratio is the main 

guideline to balance the 

amount of fish feed to plant 

growing area 

Daily tasks, harvesting 

and planting are labour-

saving and therefore can 

include all genders and 

ages.  

Alone, aquaponics will not 

provide a complete diet. 

It can be combined with 

other farming methods 

Fish and vegetables/ leafy 

greens will be a valuable 

nutritional addition to 

existing diets.  

Economical production 

of either family food 

production fish or cash 

crops in many locations.  

Unsustainable expensive fish 

food  

Natural feed for fish grow 

algae and worms to 

supplement or replace 

ingredients that are costly 

for 

Construction materials 

and information base are 

widely available 

For commercialisation initial 

cost to set up higher initial 

cost than other production 

methods, such as home 

gardens. It will depend on the 

size of the system and its 

technological level. Consider 

that pumps and plumbing 

items are required. 

One can always start small 

Higher yields than soil 

culture by using same 

land for production 

agriculture and fishes.  

Land Conservation; 

Produces 2-6 times as it 

allows use of multiple 

platforms on top of each 

Reduced management choices 

compared with stand-alone 

aquaculture or hydroponic 

systems.  

(This could also be a 

positive) Operation needs to 

be according to guidelines. 
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other. cultivate different 

crops in same area 

Higher control on 

production leading to 

lower losses.  

Mistakes or accidents can 

cause catastrophic collapse of 

system.  

Training and extension in 

initial phases very 

important. 

Higher level of 

biosecurity and lower 

risks from outer 

contaminants. 

Daily management is 

mandatory. 

Since it is a ‘home’ system, 

daily management is 

possible. 

No-land required, can be 

used on non-arable land 

such as deserts, 

degraded soil or salty, 

sandy islands. Can also 

be practised in cities 

where it is arable land is 

practically non-existent. 

Energy demanding.  Optimise the use of gravity 

to reduce pumping costs and 

also use renewable energy 

Creates little waste. Requires reliable access to 

electricity, fish seed and plant 

seeds 

Generator/ manual/ battery 

options must be explored. 

Fingerlings are available but 

reliable supply must be 

secured. Seedlings/seed 

typically easy to acquire.  

Produces 2-6 times 

because it allows us to 

use multiple platforms 

on top of each other.  

Multidiscipline skills and 

technology necessary to 

simultaneously manage the 

production (and maybe 

marketing) of two different 

agricultural products 

compared to other production. 

Training and mentorship 

and innovations since the 

1980s have transformed 

aquaponics technology into 

a viable system of food 

production.  

Closeness to the 

markets, as it can be 

installed anywhere even 

at food markets and 

distribution centres. 

Reducing transport 

costs, carbon footprint 

and also delivery 

products while still 

fresh. 

Cannot meet all optimal and 

address plant and fish quality  

requirements ranges 

Decoupling aquaponics to 

address varying water 

quality requirements both 

RAS and hydroponic.  

Commercial growers and 

researchers are recently 

working on design 

independent control over 

each system unit.   
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Table 2 Strength and limitations of hydroponics and aquaculture system 

(Source: Okemwa, 2015). 

HYDROPONICS AQUACULTURE 

Strength Weakness Strength Weakness 

Can be practiced in urban areas as 

there is no soil that is required 

A high initial cost is required when the 

farmer is setting up the system. 

 

Increase sustainable food 

production 

Nitrification of water bodies due to 

nutrient rich effluents 

Requires less labour A recurrent cost is also required, as the 

farmer has to refill the depleted nutrients 

from time to time. 

Decrease impacts on wild stock 

harvest 

Use of chemical therapeutants 

especially in intensive systems  

Uses minimal water and fertilizers Technical expertise is necessary when 

operating the system. 

Increase efficiency – centralised 

operation have high gain in 

intensive operations 

Can be used to culture non-native 

species e.g. Nile tilapia 

Has a decreased presence of soil-

borne diseases and pathogens due 

to sterile conditions 

Energy is required to run the system and 

this can result in increased production 

cost. 

Economic support of smaller 

communities 

Negative impact of predators in open 

systems 

Improved growing conditions 

leading to increased yield 

Plants grown via hydroponics systems 

are prone to fungal diseases which lead 

to root rot if not properly monitored. 

It is beneficial for species 

conservation e.g. Mozambique 

tilapia  

High financial cost due to increased 

use of fish meal especially in 

carnivorous fish species. 
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Table 3 Differences between hydroponics and aquaponics system  

(Source: Turnšek et al., 2019). 
Item Hydroponics Aquaponics 

Cost effectiveness Becoming less cost effective with the increasing cost of 

nutrients due to scarcity of minerals 

The use of organic waste from fish tanks to supply plant nutrients makes 

it highly cost-effective and there is a natural balance 

Maintenance Requires high degree of maintenance and frequent 

checks 

Easy to maintain Natural ecosystem balances everything, ammonia, and 

pH level checks once a week only while nitrate levels are checked once 

a month 

Waste Disposal Periodic replacement of water-based solutions leads to 

large amounts of wastewater; it can pose environmental 

risk. 

Being a closed looped system, nutrients passing are used as solid waste 

in excess of broken down by nitrifying bacteria posing none or minimal 

risk to the environment. 

Nutrient type Expensive chemical nutrients Requires mostly use of fish feed which is cheaper. 

Productivity Produce lower yield Higher yield produced, addition of biofilters one can even have larger 

yield  

Risk of Diseases Risk from fungal infections is higher. 

An outbreak can spoil an entire batch. 

Built in a natural ecosystem thus, resistance to diseases is higher. 

Temperature  Operating optimum temperature  Higher temperatures encouraged to create a conducive environment for 

bacteria colony and some fish species 

Nutrient Solution Retention Periodic unloading of water due to toxicity from salt 

and chemical build-up. 

Has natural balance of nitrogen; water is seldom replaced; topped up 

only due to evaporation 

Solid Media Needs 16cm deep beds when pebbles and clay balls are 

used 

Needs 31cm deep beds of pebbles and clay balls to sustain waste-eating 

microorganisms 

Start-up speed Faster set-up with no required time for gestation period Requires 3-6 months for the system to be fully functional. 

Mechanical Failure Risks No lasting damage Problems in circulation can adversely affect fish mortality 

Organic Growth Makes use of costly mixture of chemicals and salts to 

feed plants 

Makes use of the natural waste conversion process resulting in better 

plant growth and lower disease rates. 
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4 AQUAPONICS TECHNOLOGY MITIGATING AND 

ADAPTATING TO CLIMATE CHANGE  
 

The world is currently confronted with serious challenges, which include an ever-increasing 

population, rampant climate change, soil degradation, water scarcity, and food security. The 

employment of aquaponics could mitigate many of these environmental issues.  Slash-and-

burn, use of artificial fertilizers, herbicides, and larger livestock herds account for the quarter 

of anthropogenic, greenhouse gas (GHG) emissions responsible for climate change (An HSI 

Report, 2011). However, sustainable agricultural techniques like aquaponics produce plant and 

animal products using a climate smart technique that protects the environment, public health 

through the use of organic fertilizers instead of toxic chemical fertilizers, antibiotics, and 

pesticides that may lead to complications in human health, increase in incidence of some types 

of cancer and skin diseases, amongst others. 

 

4.1 MITIGATION ROLE OF AQUAPONICS 

 

● Aquaponics produces both fresh vegetables and high-quality fish protein with no use 

of toxic chemicals and fertilizers that degrade soil and water quality. 

● It eliminates adverse environmental impact - aquaponics systems use fertilizer from 

fish waste thereby producing organic food for human consumption. 

● It requires limited water and space when compared to the traditional farming method. 

● Aquaponics facilities can be established in proximity to the market (e.g., rooftop of the 

shopping mall) to eliminate transport cost thereby mitigating gas emissions to the 

atmosphere from transportation. 

  

4.2 ADAPTATION ROLE OF AQUAPONICS 

 

● The aquaponics system allows an all-year-round continuous production of food as it 

can thrive in a controlled environment. 

● This can help mitigate production loss from the land shortage caused by urbanisation. 

● Populated urban areas with limited space for food production will generally benefit 

from aquaponics because this farming technique can be practiced in limited space such 

as roof tops to produce substantial amounts of food to feed the communities. 
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5 HOW DOES AQUAPONICS WORK? 
 

Aquaponics represents a mutually beneficial relationship between water, aquatic life, bacteria, 

nutrient dynamics, and plants, which grow together in a water system. In an aquaponics unit, 

water from the fish tank runs through filters, plant grow-beds and then back to the fish tank. In 

the filters, the fish wastes and uneaten feed are removed from the water, first using a mechanical 

filter that removes the solid waste and then through a bio-filter that processes the dissolved 

wastes (Fig. 3).  

 

The bio-filter provides a location for bacteria to convert ammonia, which is toxic for fish, into 

nitrate, a more accessible nutrient for plants through a process called nitrification. As the water 

(containing nitrate and other nutrients) travels through plant grow beds the plants uptake these 

nutrients, and finally the water returns to the fish tank purified. This process allows the fish, 

plants, and bacteria to thrive symbiotically and to work together to create a healthy growing 

environment for each other, if the system is properly balanced. 

 

 
Figure 3 A representation of the symbiotic aquaponics cycle consisting of three key components, 

fish, plants and bacteria. 

(Source: Goddek et al., 2015) 

 

5.1 IMPORTANT COMPONENTS OF AQUAPONICS 

 

Aquaponics systems typically consist of essential components. 

 

5.1.1 Fish tanks 

 

Round tanks will be used for efficient water circulation and solid waste management due to 

high stocking density. 
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5.1.2 Fish production 

 

In aquaponics both fish and vegetables are grown however 90% of the sales revenue is from 

the vegetables because of their fast growth. Many freshwater fish both cold-water and warm-

water species, are well in aquaponics as they can tolerate fluctuating water quality parameters. 

However, in most commercial aquaponics tilapia has been used as it is a tropical fish 

originating from Africa. Tilapia can be well adapted to the recirculating tanks used in 

aquaculture as it can tolerate fluctuating dissolved oxygen levels, pH, and temperature. Tilapia 

is also widely used due to the fact that it is easy to breed and grows fast. 

 

Tilapia is selected due to its hardiness, less stringent regulations and permit requirements, as 

well as its suitability for aquaponics systems. It is the most widely cultured and adapted species 

in aquaponics systems, mainly due to their adaptive and tolerance capability to fluctuating 

water conditions. The extruded fish feed pellets manufactured under standard conditions are 

suitable for feeding fish in aquaponics as they will be used to feed the fish due to its balanced 

nutritional requirements for fish health and growth performance. Tilapia is an omnivorous fish 

and requires about 32% crude protein in their diet for excellent growth performance. Fish will 

either be fed using a specific percentage of body weight per day or till satisfaction (ad libitum). 

Water quality in fish tanks will be maintained at optimum levels and adequately monitored to 

ensure optimum growth environment for fish. 

 

Tilapia, the second most cultured fish in the world, extremely popular in aquaponics systems 

and the most widely grown of any farmed fish. They are ideal species because they are easy to 

breed; fast growing; withstand very poor water conditions; consume an omnivorous diet; feed 

on algae, aquatic plants, small invertebrates, detrital material and are good eating. Tilapia is 

gaining popularity in the west as well because of its white muscle with mild flavor with no 

intra-muscular bones. Tilapia is versatile and resilient and has been named “aquatic chicken.” 

The decline in the supply of traditional marine fish products such as hake and line- fish 

necessitates expansion, development and improvement of Tilapia production as the future of 

South Africa's fish production. 

 

5.1.3 Plant grow units (Hydroponics) 

 

The hydroponic unit refers to the plant-growing sections in an aquaponics system. There are 

several system designs that exist for recirculating aquaponics systems. The designs are based 

on hydroponic systems, the difference being that the water source for the aquaponics system 

comes from the fish tank and is eventually returned to its source of origin. The level of nutrient 

demands is the main determining factor on the choice of media to use in aquaponics. Plants of 

low-nutrient demands (herbs, legumes and leafy greens, medium-demand (cabbages, bulbing 

plants and carrots) and high-nutrient demands mainly fruity plants such strawberries, 

cucumbers, tomatoes and peppers can be used. Then in turn determine the type of system or 

media to be used. Media bed systems in aquaponics can be used for growing more than one 

plant or polyculture of fruity vegetables, herbs and leafy greens, while NFT and DWC systems 

are normally used in monoculture practices or growing of one vegetable production. 

 

The adaptation of plant species in aquaponics culture is directly related to fish stocking density 

in the tanks and the nutrient concentration found in the aquaculture effluent. Plants that will do 

well in any aquaponics system are any leafy plants such as most common house plants such as 

herbs lettuce and leafy greens (chives, lettuce, basil) can easily be grown as their nutrient 

requirements is low to medium subsequently related to concentration of the aquaculture 
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effluent. Plants that have higher nutritional demands (Fruit yielding plants such as tomatoes, 

bell peppers, and cucumbers) and will only do well in a heavily stocked, well established 

aquaponics system: Clearly the plant species choice for aquaponics cultivation is largely 

determined or dependent on the fish stocking density in the fish tanks meaning that is effluent 

nutrient concentration 

. 
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Table 4 Advantages and disadvantages of different aquaponics systems 

(Source: Delaide et al., 2017) 
Culture systems Strengths Weakness 

Media bed - an inert media as substrates used to support plant roots in a 

grow bed such as gravel 

 

 
 

 
 

● Can be easily operated by 

beginners as it is a simple 

design. 

● Suitable for growing all types of 

plant and can support tall 

fruiting vegetables. 

● Low electrical energy 

consumption. 

● Can use various media types 

even. 

● Plants can have high aeration 

Captures and mineralized solids. 

● It is very heavy depending 

on the choice of used 

media. 

● The media cannot be 

readily available and 

expensive.  

● It has a higher rate of 

evaporation than the NFT 

and DWC. 

● When there is lack of 

water uniformity, 

performance of plants may 

differ from bed to bed. 

● At high stocking density 

media can clog  

● Drain-flood  system need 

correct water volume 

calculations   

Deep Water culture system (DWC)  

This technique of deep water culture the plants need to be suspended in 

polystyrene sheets and the roots The deep water culture (DWC) technique 

requires the suspension of plants in polystyrene and submersion of roots 

in water. 

 

● For a large scale they are more 

cost effective. 

● Ideal for minimal evaporation 

and water loss. 

● Lightweight Require less water 

volume.  

● Studied well in commercial 

hydroponics ventures.   

● Planting and harvesting can be 

facilitated by shifting rafts 

● More complex filtration 

method. 

● Very heavy unit  

● High dissolved oxygen is 

required in the canal, and 

a more sophisticated air 

pump is required. 

● Plastic liners must be food 

grade.  

● Polystyrene sheets are 

easily broken.  
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where there is provision of bio-

filter surface area.   

● Water insulation provided by 

polystyrene rafts from heat loss 

or gain maintaining constant 

temperatures. 

● Tall plants are more 

difficult to support.  

● Large water volume 

increases humidity and the 

risk of fungal disease 

Nutrient Film Technique   

The technique of nutrient film shallow water flows through horizontal 

pipes. Plants are grown in long narrow pipes in order to have access to the 

boreholes 

 

 
 

● Compared to media beds they 

are more cost effective on a 

larger scale to suit different 

plants and pipe spacing can be 

adjusted. 

● Ideal for leaf green vegetables 

and herbs.  

● Require less water volume.  

● Harvest requires minimal labour. 

● Harvesting method is very 

simple. 

● Suitable for rooftops.  

● Weigh very less.  

● Water loss by evaporation is 

very minimal. 

● Well researched by commercial 

hydroponic ventures. 

● More complex filtration 

method.  

● Water and air pumps are 

mandatory.  

● Cannot directly seed. 

● Low water volume 

magnifies water quality 

issues. 

● Increases variability in 

water temperature with 

stress on fish. 

● Water inlet pipes can 

easily clog. 

● Vulnerable to power 

outages. 
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5.1.4 Filter (i.e. Mechanical filter and Bio-filter) 

 

I. Mechanical filter 

This is the process of solid and suspended faecal and uneaten feed removal from fish tanks. A 

gravel column filtration system will be used in this system to perform a dual purpose of both 

mechanical and biological filtration, thus reducing footprint and setup cost. 

 

II. Bio-filtration 

Bio-filtration is the process by which aerobic bacteria breaks down ammonia to nitrite, and 

subsequently nitrite into nitrate. Ammonia and nitrite are toxic to fish even at very low 

concentrations while plants require nitrates for growth; therefore, bio-filtration is a vital 

component of aquaponics. The bio-filtration unit is made to provide a large surface area that is 

supplied with aerated water to create a conducive growth medium for nitrifying bacteria. 
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6 WHAT DO I NEED TO ADOPT AQUAPONICS INTO MY 

FARM?  
 

6.1 WHAT TO CONSIDER WHEN STARTING AN AQUAPONICS FARMING 

 

6.1.1 Species selection 

 

In aquaponics units, a number of fish species have shown exceptional growth rates. Tilapia, 

common carp, silver carp, grass carp, barramundi, jade perch, catfish, trout, salmon, Murray 

cod, and largemouth bass are some of the fish that can be raised in an aquaponics system. Any 

of these globally accessible organisms thrive in aquaponics systems. On the South African 

perspective, the most commonly cultured species in aquaponics are tilapia, trout, catfish, 

ornamental fish, bass and bluegill (Mchunu, 2018). In planning an aquaponics facility it is 

critical to appreciate the importance of the availability of healthy fish from reputable local 

suppliers.  

 

The adaptation of plant species in aquaponics culture is directly related to fish stocking density 

in the tanks and the nutrient concentration found in the aquaculture effluent. Plants that will do 

well in any aquaponics system are any leafy plants such as most common house plants such as 

herbs lettuce and leafy greens (chives, lettuce, basil) can easily be grown as their nutrient 

requirements is low to medium subsequently related to concentration of the aquaculture 

effluent. Plants that have higher nutritional demands (Fruit yielding plants such as tomatoes, 

bell peppers, and cucumbers) and will only do well in a heavily stocked, well established 

aquaponics system:  Clearly the plant species choice for aquaponics cultivation is largely 

determined or dependent on the fish stocking density in the fish tanks meaning that is effluent 

nutrient concentration (Adeleke, 2020). 

 

6.1.2 General feasibility and site selection checklist 

 

● Availability of land legally zoned for the aquaculture and aquaponics activity 

● Water supply and availability 

● Water quality 

● Capital 

● Market 

● Management 

● Stability 

● Presence of sunlight and shade 

● Utilities, fences, and Accessibility 

 

The technology associated with aquaponics is relatively complex as it requires the ability to 

simultaneously manage the production (and maybe marketing) of two different agricultural 

products. However, innovations since the 1980s have transformed aquaponics technology into 

a viable system of food production. Modern aquaponics systems can be highly successful, but 

they require management and they have special considerations. 

 

6.1.3 Design and construction of aquaponics system 

 

Materials needed for construction of an entry modular aquaponics system is as follows:  

● Fish production component (Fish tanks) 

❏ Fiberglass or inert plastic 
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❏ Animal water troughs 

❏ Plastic-lined ponds or cement 

❏ Hole dug in the ground 

❏ Lined with bricks or cinder blocks, 

❏ Used containers, such as bathtubs, barrels or intermediate bulk containers 

(IBCs). 

● Filtration systems – mechanical and biological 

❏ Mechanical filtration components 

➢ Screen or filter located between the fish tank and the grow bed. 

➢ Sedimentation tanks, 

➢ Radial-flow clarifiers, 

➢ Sand or bead filters 

➢ Baffle filters 

❏ Mechanical separators components 

➢ Bio-balls 

➢ Volcanic gravel, 

➢ Plastic bottle caps, 

➢ nylon shower poufs, 

➢ Netting, polyvinyl chloride (PVC) shavings 

➢ Nylon scrub pads. 

❏ Bio-filtration 

❏ Mineralization 

Any waste that remains on the mechanical filters, within the biofilters or in the grow beds is 

subjected to some mineralization. 

 

● Plant production components 

❏ Media grow beds  

❏ NFT grow beds 

❏ DWC growers 

 

6.2 HOW TO SUSTAIN AQUAPONICS 

 

The aquaponics system needs to be well balanced for sustainability. It is essential to have a 

clear idea of what goes on in an aquaponics system. Here are some of the aspects that can be 

looked at to better sustain proper conditions of aquaponics for it to work. 

 

The fish should be provided with good quality feed in order to supply sufficient nutrients to 

plants though fish waste materials. The bio-filter in the system should be large enough to 

process this fish wastes, and water is essential in sufficient volume to circulate this system. The 

plants function in filtering the water for fish, which becomes a success if the system is balanced. 

In a new system, the balancing of can be tricky to attain. It is necessary to observe the ratio of 

fish feed required per day.  

 

The ratio of feed depends mainly on the intended plant type. For the successful balance of 

aquaponics system, feed rate ratio is the main guideline to balance the amount of fish feed to 

plant growing area, which is measured in grams of daily feed per square metre of plant growing 
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space. The feed rate ratio for leafy vegetables is 40–50 g/m2/day; fruiting vegetables require 

50–80 g/m2/day 

 

6.2.1 Monitoring water quality  

 

The following present some of the important water quality parameters that need to be 

monitored for sustaining aquaponics system: 

 

● Temperature 

Making sure that the temperature in the fish tank is within the ideal range and meeting the 

requirements of the farmed species. Adjusting it is necessary to ensure that aquaponics system 

offers the ideal environment. 

 

● pH level 

It determines the health of the fish, reproduction rate of bacteria in the system and the ability 

for plants to absorb nutrients. The ideal pH for most systems is usually 6.8-7.0 and some 

systems can steadily maintain it. Always increase the pH level when it falls below 6.5 by adding 

hydrated potash or lime. 

 

● Ammonia and Nitrate Levels 

The ammonia levels must be measured weekly so you will notice any problem before it turns 

into a disaster. The levels should not exceed 0.5 ppm. On the other hand, the nitrate levels 

should be checked monthly and they shouldn’t exceed 150 ppm. Levels beyond this are an 

indicator that there are not enough plants in the system to take in the nitrogen released by 

nitrifying bacteria. This can be solved by adding more plants or harvesting some fish. 

 

6.2.2 Monitoring fish health 

 

Fish health and care are critical and essential to the overall health and function of an aquaponics 

system. Understanding the fish needs is an integral part of running a successful aquaponics 

system because if the fish are unhealthy, waste production slows, which can result in poor plant 

growth and poor harvest. 

 

6.2.3 Good vegetable husbandry 

 

This technology in aquaponics systems covers basic principles and recommendations while 

installing a new aquaponics unit as well as the routine management practices of an established 

system.  
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7 WHAT DOES IT COST? 
 

The benefits and success of aquaponics is highly dependent on its economic profit. Although 

aquaponics could achieve harvest of fish and plants simultaneously, it requires higher 

operational costs.  In a recent study investigating  the bio-economic feasibility of aquaponics 

system as a leapfrog technology to sustainable food sourcing, money provisions for 

communities in Kwa-Zulu Natal, it was shown that the highest  cost components is  fish, 

specifically fish feed cost (Adeleke, 2020). The study concluded that when designing 

aquaponics system, one needs to adopt a fish to plant revenue model of 90% to 10%. 

 

For construction of aquaponics system, the study used simple and readily available material 

such as intermediate bulk containers (IBC) for fish tanks and grow beds for plants.  The 

material could be obtained from local hardware stores.  Although there are three traditional 

crop production techniques namely: Media based or gravel grow bed; Deep water systems 

(DWC) and Nutrient Film technique (NFT), Media based or gravel grow-bed was selected, 

mainly because it is  easy to operate especially by beginners, and also because a variety of plant 

species can be grown in it. This was a small scale entry level modular system with a  production 

capacity of about 300kg food fish and 15 vegetables per cycle (Adeleke, 2020), and  was 

designed to produce both ornamental (Koi and goldfish) and food fish (Tilapia, catfish, trout 

and carp) integrated with common vegetable crops (spinach, basil, lettuce, tomatoes, herbs and 

peppers).  

 

 

 
Figure 4 Aquaponics system from Agricultural Research Council- Aquaculture unit. 

 

The plant culture in the system comprised of six 1000L flow bins/IBC tanks (halved). In each 

container lettuce, spinach, chilli and tomato seedlings was grown (Adeleke, 2020) while the 

fish was cultured in a full 1000L tank made from an IBC tank. The system set up similar to the 

one in the figure above. 

 

In the table below an estimated cost for setting up a small scale or an entry level aquaponics 

system is presented 
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7.1 FINANCIAL IMPLICATION 

 

Table 5 provides the estimated cost for setting up a small scale or an entry level aquaponics 

system. 

 

Table 5 Estimated system setup cost for an entry level modular aquaponics 

Quantity Items Amount 

1 Aquaponics units R25 513,70 

2 Swirl filter R1 454,80 

1 Delivery fee * Delivery must not take longer than 1 hour to 

offload - penalty will be charge 

R3 500,00 

1 FG185- 1000Lt Flow bin Once used Food Grade (AS NEW) R2 446,70 

1 CUT 1000L FLOWBIN INTO TWO HALVES R2 446,70 

2 Air Pump SES10 R1 811,90 

2 500Lt Sump tank R4 893,30 

2 JTS-3/05M .55Kw 1""x1"" Jet Pump R7 406,00 

1 Accessories and Components to assemble Fish Tank R14 150,75 

2 Accessories and Components to assemble Fish Tank to UV 

Sterilizing unit to Solid waste Unit and Sump Tank Pipe and 

Fittings for Gravity Flow 

R7 406,00 

1 Fish tank R10 000,00 

 Total R52 016,15 
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8 WHAT DOES IT RENDER? 
 

8.1 NATIONAL SUSTAINABLE DEVELOPMENT GOALS 

 

The National Development Plan (NDP), Vision 2030, provides a strategic action plan for the 

reduction of poverty, unemployment and inequality in 20 years. According to Operation 

Phakisa (Operation “Phakisa” in Sesotho means “hurry up”) which one mechanism the country 

have put in place to implement the National Development Plan (NDP), aquaculture is the fastest 

growing animal food producing sector in the world (FAO, 2014). Therefore, aquaculture and 

aquaponics have been recognised as a potential economic driver of the NDP plan that can  play 

a crucial role in tackling unemployment, poverty and inequality especially among youth and 

women in South Africa. 

 

8.2 FOOD SECURITY 

 

The aquaponics system has considerably reduced   space and water footprint while producing 

at the same time higher quantities and quality protein food fish and fresh vegetable crops in 

comparison to contemporary field agriculture and aquaculture operations. Aquaponics can be 

adopted for both indoor and outdoor use and can also be scaled from small operation to 

commercial scale using simple and cheap locally available materials for construction.  It is 

possible for production to take place even in very unexpected or extraordinary places such as 

flat roofs; development sites; abandoned factories; schools; housing estates and underutilised 

areas. This, to some extent solves the urban community food supply challenges as fresh and 

high quality food (plants and fish) could be produced and sold directly to markets  without been 

transported over long distances. That in return reduces the C02 footprints of fuel fossil burning 

through transportation and refrigeration. Aquaponics operation will help households to be food 

secured while excess produced could be further sold to shops to generate household income. 

 

8.3 ENTREPRENEURSHIP AND EMPLOYMENT  

 

The unemployment rate in South Africa is currently 32.5% accounting for the highest jobless 

rate since 2017, as the economy is further influenced  by Covid-19 pandemic (StatsSA, 2021). 

Government at different tiers have earmarked accessible funds as seed capital for South 

Africans who can demonstrate competence and sustainably manage aquaculture operations in 

order to drive and grow small and medium scale enterprises. These funds can be assessed 

through Agribusiness Development Agencies in partnership with DALRRD and other relevant 

agencies in all provinces of the country.  

 

8.4 FINANCIAL BENEFITS 

 

The sustainable growth of aquaculture and aquaponics is capable of generating and increasing 

both income generated and revenues that can make a major GDP contribution for South Africa 

from commercial scale productions. The farmers could generate significant revenue by 

supplying the local markets and feeding schemes (hospitals, schools and prisons) with 

relatively cheap, good quality animal protein and fresh vegetables. 

 

In aquaponics systems vegetables can be produced every four months and three production 

cycles can be achieved every year, while fish can be harvested every 6 months and two 

production cycles could be achieved every year. In that way aquaponics production systems 

can generate consistent cash flow within a short period, and farmers can be less vulnerable and 
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independent not relying on government aid more especially the one distributed as part of the 

disaster management in conjunction with climate change. ARC is further conducting a study 

to maximize profitability of vegetables grown in aquaponics by analysing price trends from the 

fresh produce markets in the country and all that data will be coupled with farmers growing 

schedules targeting favourable high pricing during higher market pricing during the peak price 

period. 

 

8.5 REVENUE MODEL 

 

Table 6 shows an estimated of revenue that can be generated from a small scale/entry level 

aquaponics system of 1000l (IBC) fish tank, and six flow bins filled gravel media grow bed. 

 

Table 6 Estimated revenue for an entry level modular aquaponics system.  

Item 
Throughput/ 

Cycle 

INPUTS INCOME PROFIT 

Cost/ 

cycle 

Throughput/ 

year 

Cost/ 

System/ 

year 

System/ 

Year 

Profit 

per 

cycle 

System/ 

year 

3 

Vegetable 

cycles 

sales per 

year 

Lettuce 

Spinach 

Basil 

Pepper 

Tomatoes 

Other herbs 

(total 15 kg 

vegetables) 

1st 

cycle: 

R40000 

2nd and 

3rd 

cycle:  

R8000 

Lettuce 

Spinach 

Basil 

Pepper 

Tomatoes 

Other herbs 

(total 30kg 

vegetables) 

R120000 R57000 1st 

cycle:  

R17000 

2nd 

&3rd 

cycles: 

R49000  

each 

R115000 

2 Fish 

cycle Sale 

per year 

1000 

fingerlings/ 

cycle (total 

270 kg fish 

10% 

mortality) 

R10000 2000 

fingerlings/ 

year (total 540 

kg fish 10% 

mortality) 

R20000 R29700  R9700 R9700 
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9 CHALLENGES AND HOW TO COPE 
 

Although hydroponics (plant growth) is considered a well-known technology, aquaponics (two 

entities) is relatively unfamiliar to the public.  Even in well-designed and managed aquaponics 

systems, farmers encounter challenges in using the system for production. 

 

Table 7 Challenges encountered in aquaponics and their possible solutions 

(Source: Goddek et al., 2015) 

 Challenge Solution 

Technical challenges 

pH stabilization (fish, plant 

and bacteria) 

● Nutrient supplementation addition 

of dissolved limestone.  

Pest (plants) and disease 

management (plants and fish) 

● Maintain the nitrification biofilm. 

● Sanitary measures. 

● Control of environmental conditions 

- decrease relative humidity around 

the plants. 

Solid accumulation in the 

system. 

● Use sump to collect excess solids. 

Socio-ecological 

challenges 

Water scarcity ● Capturing water from the vapour. 

● Harvest rainwater. 

● Use of reverse osmosis for 

contaminated water. 

Energy availability ● Use renewable energy hybrids (solar 

energy and Production of biogas 

from waste). 

Shortage of space for  urban 

farming and short supply 

chains 

● Rooftop gardens. 

● Use old industrial neglected 

buildings. 

Economic challenges 

Start-up cost ● Apply for government grants. 

● Start up with a small system and 

expand over time. 

Energy cost ● Use of renewable energy 

Education 

Lack of knowledge and 

understanding (Skills) 

● Skills development to address and 

reduce unemployment among 

youths, young graduates and 

women. 

 

9.1 GENERAL CHALLENGES OF AQUAPONICS IN SOUTH AFRICA 

 

● South African harsh weather conditions 

South Africa has a climate patchwork with weather conditions ranging from warm East Coast, 

humid highlands and cold West Coast. The use of earth ponds for aquaculture production is 

not economically viable due to fluctuating environmental conditions that are below the average 

temperature requirements of many hardy cultured fish species including tilapia (Van der Waal, 

2000). To address this challenge, aquaponics must be practised in greenhouse tunnels with 

controlled environmental conditions. While the controlled environmental houses could be the 

solution, the installation of an operational facility to culture fish is costly. Therefore, the 

provision of financial resources to newly emerging farmers for up-front capital is imperative.  
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● Skills development  

One of the essential requisites for a successful aquaculture system is a sound aquaculture 

management skill. Fish well-being is considered a vital factor for a successful aquaponics 

system as the nutrient requirements of the plants enter the system through the fish culture 

system (Lennard, 2004). Most farmers lack skills and knowledge about monitoring fish growth, 

water quality parameters and detecting fish diseases early in their systems. Consequently, this 

raise concerns over food safety of the products as they could be of low–grade and unsafe for 

human consumption. 
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10 WHERE CAN CLIENTS GET HELP AND ADVICE? 
 

The Department of Environment, Forestry and Fisheries (DEFF) implemented a tracing 

protocol for compliance purposes, which should be adhered to by fish farmers (DAFF 2007). 

All the necessary requirements for engaging in aquaculture activities should be met prior to 

submission of an application (Government Gazette, No. 32043, 27 March 2009). 

 

10.1 FRESHWATER AQUACULTURE AUTHORISATION REQUIREMENTS AND 

REGULATIONS 

 

10.1.1 Freshwater aquaculture species authorisations 

 

● The farmer is required to select an appropriate fish species to be used for aquaculture 

activities. 

● The permit for stocking, transporting fish from one location to another as well the use of 

suitable candidate species to be cultured is applied for at Nature Conservation and 

Provincial Authorities. 

● In the case of using an exotic, threatened or protected fish species, national authorities 

must be engaged to acquire necessary authorizations and legal frameworks in terms of 

the species choice, provided by the National Environmental Management: Biodiversity 

Act, 2004 (Act No. 10 of 2004). 

 

10.1.2 Land use planning and access 

 

This step verifies that the land to be used for aquaculture activity is rightfully owned by the 

applicant or the applicant secured consent for the use of the land or it is in the process of being 

approved. Land use planning aspects include: 

● Ensuring that the land is zoned for aquaculture use or 

● An application for rezoning has been submitted to the relevant local Municipality. 

● Ensure that the proposed aquaculture activities are in compliance with the Conservation 

of Agricultural Resources Act, 1983 (Act No. 43 of 1983). 

 

10.1.3 Water use authorisation 

 

This step ascertains the demand for a water use authorisation in terms of the National Water 

Act, 1998 (Act No. 36 of 1998) (NWA) from the Department of Water and Sanitation (DWS). 

The DWS employs a legislative framework to preserve, use, conserve, manage and control 

South African natural water resources. The environmental authorisation process in terms of 

NEMA provides for Water use planning and water use authorisation. 

 

Requirements of water use authorisation and process in terms of NWA for using water for 

aquaculture purposes for which authorisation is required: 

● Getting water from a water resource. 

● Water storage. 

● Discharging of water effluents to natural water resources through pipe, canal. 

● Discarding wastewater in a manner that will pose negative impacts on a water resource 

such as river and groundwater. 

● Modifying the bed, banks and characteristics of a watercourse, or use of water for 

recreational purposes. 
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If one of the above water uses are included in an aquaculture activity, the following 

authorisation will be implemented: 

● Predetermined authorisation by means of the water use - Schedule 1 Use as defined in 

the NWA: 

❏ This is implemented to aquaculture activities wherein water use is relatively equal 

to domestic water use. 

❏ This applies to small aquaculture systems and does not require any application for 

the water use authorisation. 

● Predetermined authorisation of the water use classified as an Existing Lawful Use as 

defined in the NWA: 

❏ This applies to the water use, which was authorised in not more than 2-years prior 

to the commencement of aquaculture activity. 

❏ No application is required. However, the recognition of competency authorisation 

(Existing Lawful use) may be necessary. 

● Authorisation process to obtain a Water Use Licence: 

❏ A licence is necessary when the water use for aquaculture purposes does not meet 

the criteria for Schedule 1 Use, an Existing Lawful Use or a General Authorisation. 

❏ In the event of requiring licence as a prerequisite, a standardised licence application 

form must be submitted to DWS accompanied with a report containing the 

following information pertaining to the proposed aquaculture activity: 

➢ The aquaculture type (freshwater) 

➢ The selected aquaculture species (exotic, indigenous or conserved species) 

➢ Intended production capacity in tons per annum (round weight and 

unprocessed) 

➢ Type of aquaculture production system to be used (tank culture, raceways, 

pond culture) 

➢ Type of internal water management system to be used (recirculation or cage 

culture) 

➢ Type of post-production water management system to be used (e.g. 

biological filtration, settlement systems, drum filters etc.) 

➢ Amount of feed intended to be used per annum as well as the feed type. 

 

10.1.4 Environmental planning 

 

Environmental authorization is required based on the production extrapolations of the 

aquaculture farm. This ensures that the required services and infrastructure (e.g. electricity, 

water, roads, and sewerage) are available at adequate capacities, or an application has been 

lodged for the services to the relevant service provider in order to ensure that all the activities 

to be carried out are within sustainable environmental thresholds. 
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Table 8 Contact details of relevant authorities. 
Water Use Authorization Enquiries 

Province Department Contact Person Contact Details 

Eastern Cape  Department of Water 

and Sanitation 

Vien Kooverji 043 701 0371 

Kooverjiv@dwa.gov.za 

Free State Department of Water 

and Sanitation 

Willem Blair 051 405 9332 

BlairV@dwa.gov.za 

Gauteng Department of Water 

and Sanitation 

Ephraim Matseba 012 392 1374 

MatsebaE@dwa.gov.za 

Kwa-Zulu Natal Department of Water 

and Sanitation 

Sibusiso Mathonsi 031 336 2730 

MthonsiS@dwa.gov.za 

Limpopo Department of Water 

and Sanitation 

Komape Martha 015 290 1463 

KomapeM@dwa.gov.za 

Mpumalanga Department of Water 

and Sanitation 

Standfort 

Macevele 

013 932 2061 

Maceveles@dwa.gov.za 

Northern Cape Department of Water 

and Sanitation 

Nozi Mazwi 053 836 7602 

MazwiR@dwa.gov.za 

Western Cape Department of Water 

and Sanitation 

Nkhetheni 

Nthungeni 

021 941 6295 

NthungeniN@dwa.gov.za 

Freshwater Species Authorization Enquiries 

Province Department Contact Person Contact Details 

Eastern Cape Department of 

Economic Development, 

Environmental Affairs 

and Tourism 

Jeff Govendor 041 508 5811 

Dayalan.Govender@dedea.gov.za 

Mpumalanga Mpumalanga Tourism 

and Park Agency 

Dries Pienaar 013 759 5329 

dries@mtpa@co.za 

Dorothy 013 759 5334 

dorothy@mtpa.co.za 

Western Cape Cape Nature Martin Jordan 021 866 8011 

Mjordan@capenature.co.za 

Dean Simpson 021 866 8049 

Dimpson@capenature.co.za 

Gauteng Department of 

Agriculture and Rural 

Development 

(Conservation Section) 

Permit Office 011 355 1207 

Violet Ndongeni 012 316 1638 

violet.ndongeni@gauteng.gov.za 

Kwa-Zulu Natal Ezemvelo KZN Wildlife Ken Morthy 031 274 6900 

Ken.Morthy@kznwildlife.com 

North West Department of 

Agriculture, 

Conservation and 

Environment 

Basi Diole 018 389 5671/5270 

bdiole@nwpg.gov.za 

Free State Department of 

Economic, Tourism and 

Environmental Affairs 

Leon Barkhuizen 051 400 8425 

barkhizenl@detea.fs.gov.za 

Limpopo Department of 

Economic, Environment 

and Tourism 

Anthony van 

Wetten 

015 290 7171/7081 

VanWettenAA@ledet.gov.za 
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