African State
of Mining
The African continent is home to an abundance of natural
resources including diamonds, cobalt, oil, natural gas, copper,
and gold among others. Natural resources from Africa have a
myriad practical applications, including industrial,
manufacturing, medical, energy, and infrastructure
development. The impacts of mining range from initial
exploration through the life-cycle of the mine to beyond mine
closure. Mining-impacted water disposal poses serious
problems globally, and the quality of the impacted water
depends greatly on the chemical and mineralogical
characteristics of the orebody. Owing to its salinity,
minewater generally cannot be discharged into river systems
unless diluted with good quality water to reduce the salinity
to within acceptable limits.

The mining industry utilises 3% of the total water withdrawn in South
Africa and is one of the industries responsible for the deterioration of
water quality in South Africa.
Compared to other industries in South Africa, the mining industry does
not consume that much water. However the effect of mining activities on
water quality can be severe. Contamination of water resources means
that there is less water available for human consumption and
environmental processes and that a large amount of capital has to be
spent to clean up contaminated water.

The global mining water and wastewater treatment market, valued at
$4,730.2 million in 2018, is expected to expand at a CAGR of 11%
between 2018 and 2023, reaching $7,973.7 million at the end of forecast
period.

The mining industry utilises 3% of the total water withdrawn in South
Africa and is one of the industries responsible for the deterioration of
water quality in South Africa.

The industrial's sector will see a negative impact due to the COVID19
outbreak and the industry's expected to register at Par growth rate
compared to the global GDP growth.
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Water shortfall is expected in SA by 2025 according to the United Nations High
Level Panel of Water which may affect up to 1.8 billion people based on current
water demand trajectories

5 MAIN FORCES
IN THE MINING
INDUSTRY
there are five forces that determine the competitive
intensity and attractiveness of the agricultural market

SUPPLIER POWER
All most all the companies in the Water Utilities industry buy their
raw material from numerous suppliers
Powerful suppliers in Utilities sector use their negotiating power to
extract higher prices from the firms in Water Utilities field.
The overall impact of higher supplier bargaining power is that it
lowers the overall profitability of Water Utilities.

BUYER POWER
The buyers for mining industry usually have medium to high power.
There are two elements that could affect the buyer’s power. One is
buyer’s level of negotiation; the other is buyer’s price sensitivity.
Mining industry as consumer of large amounts of water is also under
today’s pressure to strive towards more sustainable use of resources. The
starting point for this transition is to increase the internal recycling of
water and thus reduce the amount of fresh water needed, and also to
separate the clean waters entering the mine area from the waste waters
of the mine operations
This calls for new technologies to separate the water streams with

COMPETITIVE

different qualities and to treat the new types of waters

RIVALRY
Commodity prices are set internationally and individual players have no control over it
Competition is high to identify commodity reserves leading to more market share
Companies offering innovative business models and early detection of future market
opportunities can look forward to a sharp increase in demand in the years to come.
Complexity and regional differences of water-related projects in the mining industry
are also motivating for companies to increase its service portfolio and adjust business
models and route-to-market strategies.
Integrated water and wastewater services for mining industry are in high demand as
they eliminate the need for multiple vendors with varying standards and degrees of
technological efficiency. Hence the market also comprises companies offering complex
services in scope of treatment solutions, engineering and operations.
Local players, lacking the capital and operational know-how to provide integrated
solutions for mining industry and execute large-scale projects, can be looked upon as
partners for the companies to enter local mining markets and increase its service
capacities.

POTENTIAL OF NEW ENTRANTS IN
THE MARKET
Exploration and development of mines requires large capital investment
Highly capital intensive
Existing firms absorbing smaller players limits the emergence of new players
Highly volatile commodities market, strict legal requirements and legal
regulations
Competition largely a battle between those already present
Integrated control of all relevant water related processes within the mine and
the plant to optimise mine water management and treatment is an
important part in future mining operations. This will enhance the technology
age of mining, bringing mine water management to the next stage and
possibly be relevant in the fourth industrial revolution concept.
Investment in water related services are expected to develop driven by the
continuing mining industry boom. Stricter regulations, increasing water
scarcity and higher commodity prices strongly influence the market that

THREATS OF
SUBSTITUTE PRODUCT

opens for new technologies and solutions.

Minimal product development
Innovation that solves current problems in the mining industry better. E.g.
SafeWaterAfricaProject is a CSIR that has designed a chemical free water
disinfection prototype plant. The technology is based on a chemical-free water
purification process that uses energy from renewable sources. The treatment
plant uses a carbon-based electrode, which can be operated using solar energy,
to remove organic and microbial pollutants from the drinking water sources.

Key Opportunities

Desalination

Ion Exchange

Evaporation
Ion-exchange
Effective Disposal of Sludges from
Water Treatment

Recycling of Mine Water

High recycling degree of mine water during the whole lifetime of the mine.
Collection and treatment of mine water in a way that it does not pose a risk for human
health in the mining area and the neighbouring environment.
Discharge of water to the environment in a way that will not cause significant
contamination of the downstream waterways.
Sludges from water treatment and tailings are disposed of in a way that potential
environmental impacts can be minimized.
South Africa's energy sector is a large consumer of freshwater, accounting for
approximately 1.5 to 2.0 per cent of the country's freshwater consumption annually. Both
the mining and energy sectors have adopted a ZLED policy in which all reasonable steps
are taken to prevent pollution of water resources. This is set to boost investments in the
relevant water and wastewater treatment technologies.
The most advanced water and wastewater treatment technologies, like reverse osmosis
(RO), are very expensive and cannot be afforded by many of the smaller mining companies
in South Africa
Most mining companies lack the necessary financial resources to acquire advanced
treatment equipment and instead opt for the cheaper options such as lime treatment to
reduce acidity.
Equipment suppliers need to supply products within the budgets of most mining endusers to complement the technology types currently on offer. This will enable companies to
capture both the low- and high-budget end users
The provision of value-added technologies that are reliable is an important element in this
market
Mining and energy sectors are continuously changing and require high levels of water
recovery. This explains why RO technologies are gaining popularity amongst end-users

Environmental Impact of
Contaminated Mine Water
Technologies

Water is critical for all types of mining. In some locations, significant rainfall can lead to
acid runoff from mine drainage, tailings piles, and surface mines, polluting streams and
rivers. In drier locations, the mining and processing of ores can deliver a one-two
punch to local water
supplies,
both using up groundwater and toxifying aquifers.
Biological
processes
In general, mining wastewater may be highly acidic and high in suspended solids. It’s
common to find contamination with organic compounds, metals, heavy metals, and
(RO) and
separation
technologies
metalloids like arsenic,
iron,membrane
and manganese.
In some
mining, especially for coal,
wastewater can be unacceptably saline and require desalination. Because mining
wastewater can be highly variable, so are treatment strategies, which generally include
Filtration
several different stages
and technologies.
Most mine waste-related environmental degradation is associated with leaching of
er acid mine drainage. Leachates originating
contaminants from overburden dumps and
from mine waste overburden dumps may have the potential to contaminate the
surrounding water resources, especially ground water. The present paper envisages the
harmful effect of mine waste leachates on the environment and how it creates possible
hazard to aquatic life.

In order to reduce water usage, an industry must first
understand how water is used within its operations; from where
it sources water, how much it uses, and what the return flows
are and their quality. This information can also be benchmarked
against other (similar or dissimilar) processes to compare a
specific operation's water use in order to understand if the
operation is utilising the resource efficiently. This can be done
by calculating a water account for the process. A method that
can be used is the Water Footprint Network (WFN) assessment
method.

Industry
Strengths

South Africa has abundant natural resources and a substantial percentage of the world’s
reserves in platinum group metals, gold, ferrochrome and manganese.
There are pockets of good research programs in some of the local institutions.
The industry attracts large amounts of foreign direct investment and generates over 50% of
foreign exchange for the country through exports.
As a major mining country, South Africa's strengths include a high level of technical and
production expertise as well as comprehensive research and development activities.
The country has
world-scale primary processing facilities for carbon steel, stainless steel
Evaporation
and aluminium, gold and platinum.
It is also a world leader on new technologies, such as a ground breaking process that
converts low-grade superfine iron ore into high-quality iron units.
Ion-exchange
The natural oxidation
of pyrite to form iron sulphates and sulphuric acid is a slow process,
but it is largely accelerated by the action of certain bacteria. This is a widespread problem
in the coal and gold mining industry and causes serious salinisation of water sources.

Weaknesses

A shortage of highly skilled and trained workers in high-technology areas and industry.
State of research institutions.
The industry exports more minerals in primary, un-beneficiated form with minimal value
addition.
Insignificant mining and minerals R&D collaboration with international counterparts.
Slow pace in transforming the sector and entry of new players

Threats
Decreased funding from mining companies and government for R&D in the mining
industry.
Government investment in electricity generation capacity not staying abreast of supply
demands.
Decreased productivity and safety standards as inexperienced staff fill the skills gaps. The
need for new and deeper skills and capacity across the industry is universally recognised.
The lack of local R&D collaboration amongst industry role players could lead to high tariff
duties on imported capital equipment, which decreases the ability of the industry to
purchase large amounts of required machinery and equipment, and improve productivity.
Transport and logistics are challenging with insufficient road and inefficient and
insufficient rail infrastructure to handle current and increased demand.
Acid mine drainage is a serious water pollution problem in the coal mining areas of South
Africa and is caused by a combination of chemical and bacterial reactions when pyrite in
mined coal or coal waste is exposed to air and moisture.
Although nitrite build-up in natural water is not a common phenomenon, recent research
into the inhibitive effect of various chemical species found in gold mine service water on
ammonia^ and nitrite-utilising bacteria, suggests that certain disinfection practices may
lead to nitrite build-up in water.

Major Market Opportunities
The development and uses of beneficiated platinum for fuel cells, catalysts
and highstrength alloys
The industry already has well-established companies in both mining and
mining equipment that the government could leverage to develop local
manufacturing capabilities and technology adoption.
Increased focus on developing downstream beneficiation activities will
create employment, increased revenue generation for the local mining
industry and balance of payment in the broader economy.
Technologies developed to support the mining sector can be used to create
new economic sectors through lateral migration.
Acid drainage, a major cause of water quality degradation in many coal
mining areas, can fortunately be restricted by means of suitable covers to
limit water percolation
One of the options for reducing water pollution from gold mining operations
is to reclaim effluents to replace purchased fresh water.
The study revealed that electrodialysis reversal (EDR) and tubular reverse
osmosis (TRO) were the most promising for treating non-scaling mine
water, while seeded reverse osmosis (SRO) was identified as the most
promising option for treating scaling mine waters. - Manual on Mine
Treatment and Management Practices

Key Drivers of Wastewater
The industry is looking for a sustainable practice to reduce its environmental impact. Mining
chemicals along with water and wastewater treatment equipment play an important role in this by
treating water to remove impurities and waste. one driver in market is need for sustainable practices
in the mining industry. The mining industry is water intensive; it is used for activities such as
extraction of minerals, which are present in solids and liquids forms, transport slurry, and protect
dust. Thus, water is a vital component for mining companies; however, mining activities create an
ecological imbalance due to high water use. Also, the water run-off from the extraction activities is
leading to pollution of the ground and surface water. This situation worsens in areas that are facing
water scarcity, leading to local communities opposing mining activities.

Evaporation

Tailings and Wastewater Management
Ion-exchange
Tailings contain waste from the extraction processes such as equipment wash water, and from the refining
process, often discharged in the form of slurry, which is a mix of fine gangue particles, chemicals and water, to
large retention facilities called Tailing Dam or Tailing Ponds.
Tailings represent a major environmental liability for a mine site, occupying vast surfaces of land and
containing metals-contaminated water, they need to be eventually treated, during operations or after Closure.
Increased scrutiny over risks of Tailing Dam failures is bringing Miners to change their approach and to treat
their wastewater at the source point rather than merely managing tailings overflow.
The mining industry has a significant impact on modern life, and its products are widely used in computers,
airplanes, ships, and jewellery. Mining resources are an important source of income in areas of poverty, and
they play a positive role in economic development. However, with the advancement of science and
technology, the rapid growth of mining activities has led to an increase in the number of tailings which are
often stored in tailings ponds. Tailings, which are waste products in the beneficiation process, are generally
stored in a slurry form. The purpose of establishing a tailings dam is to safely store tailings to protect the
natural environment from damage.Once a tailings pond leaks, it has a major negative impact on the economy,
surrounding properties, and people’s lives. Tailings dams are some of the largest structures built by
geotechnical engineers. Nevertheless, on a global scale, incidents of tailings dam failures have occurred often.

The use of low-cost adsorbents for wastewater purification in mining
industries
Urban and peri-urban agriculture play an important role in compensating rising food demands and supplying
food products to the cities. Hence, agricultural activities need to be intensified to reach higher production
levels, which require large amounts of additional water for irrigation. In areas with water-stressed conditions,
where fresh water – due to population growth, urbanization and climate change – is becoming increasingly
scarce and water supplies remain fixed, untreated or partially treated wastewater, of which larger volumes are
produced, is increasingly being used for irrigation and will become the sole water source for many farmers
(WHO, 2006). It is estimated that 10 percent of the world’s population relies on food grown with contaminated
wastewater.

Checklist - Mining Water Treatment
Technologies

Many factors taken together determine the quality of water for the irrigation of plants. The chemical constituents of
irrigation water can affect plant growth directly through toxicity or deficiency, or indirectly by altering plant availability of
nutrients.

Screening & Pumping - The incoming wastewater passes through screening equipment where objects such
as rags, wood fragments, plastics, and grease are removed. The material removed is washed and pressed
and disposed of in a landfill. The screened wastewater is then pumped to the next step: grit removal.

Biological processes

(RO) and membrane separation technologies

Grit Removal - In this step, heavy but fine material such as sand and gravel is removed from the
wastewater. This material is also disposed of in a landfill.

Filtration
Primary Settling - The material, which will settle, but at a slower rate than step two, is taken out using
ermaterial, called primary sludge, is pumped off the bottom
large circular tanks called clarifiers. The settled
and the wastewater exits the tank from the top. Floating debris such as grease is skimmed off the top and
sent with the settled material to digesters. In this step, chemicals are also added to remove phosphorus.

Aeration / Activated Sludge- In this step, the wastewater receives most of its treatment. Through biological
degradation, the pollutants are consumed by microorganisms and transformed into cell tissue, water, and
nitrogen. The biological activity occurring in this step is very similar to what occurs at the bottom of lakes
and rivers, but in these areas the degradation takes years to accomplish.

Secondary Settling- Large circular tanks called secondary clarifiers allow the treated wastewater to
separate from the biology from the aeration tanks at this step, yielding an effluent, which is now over 90%
treated. The biology (activated sludge) is continuously pumped from the bottom of the clarifiers and
returned to the aeration tanks in step four.

Filtration- The clarified effluent is polished in this step by filtering through 10 micron polyester media. The
material captured on the surface of the disc filters is periodically backwashed and returned to the head of
the plant for treatment.

Disinfection- To assure the treated wastewater is virtually free of bacteria, ultraviolet disinfection is used
after the filtration step. The ultraviolet treatment process kills remaining bacteria to levels within our
discharge permit.

Oxygen Uptake -The treated water, now in a very stabilized high quality state, is aerated if necessary to
bring the dissolved oxygen up to permit level. After this step, the treated water passes through the effluent
outfall where it joins the Oconomowoc River. The water discharged to the river must meet stringent
requirements set by the DNR. Pollutant removal is maintained at 98% or greater.

New
Technologies
technology to eliminate
mining waste water
Biological processes
Specific ions can be toxic to plants and/or detrimental to the substrate’s physical structure. Certain ions (e.g.,
sodium, chloride, and boron) can cause direct root injury, accumulate in shoot tissues and cause shoot toxicity
problems, or cause direct foliar toxicity on plant leaves. These problems are almost always present when total
salinity is high. Tolerances to specific ions vary among plants and their cultivars.
Boron (B) is an essential element for plant life, but it can be toxic even at very low concentrations. Levels of 0.2 to
0.5 mg/L are consideredFiltration
normal in irrigation water. However, levels of above 0.3 can be harmful to sensitive
crops. Plants have different levels of tolerance ranging between the two extreme values. The toxic effects of
boron are initially apparent in old leaves in the form of yellowing, chlorotic spots or dried tissue at the tip and
edges of the leaf.
Water hardness is a measure of the amount of calcium and magnesium dissolved in the water expressed as if it
were calcium carbonate (CaCO3), commonly referred to as limescale or lime. The precipitation and deposition of
calcium carbonate (lime scale) in greenhouse micro-irrigation systems is one of the most common causes of
system plugging and the associated loss of irrigation efficiency. Precipitation of calcium carbonate can occur in
one of two ways: evaporation of water leaving the salts behind, or a change in solubility due to changes in
solution characteristics (mainly temperature or pH).
The most effective way to treat hard water is to install an ion exchange resin softener. This softening equipment
works best when pH is between 7.0 and 8.0 and water temperatures are less than 0 degree F (32 °C). In this
process, the resins are used to remove calcium and magnesium from the water by exchanging their ions, in a
sense, with the “soft” ions of sodium or potassium.
In lime softening, hydrated lime, that is, Ca(OH)2 calcium hydroxide, is added to water to precipitate calcium
carbonate before the water is used. The amount of lime required depends on hardness levels.
pH Adjustment with Acid
Acid can be used to lower the pH of irrigation water to reduce the potential for chemical precipitation and to
enhance the effectiveness of the chlorine injection. Since precipitation occurs more readily in water with a high
pH (above 7.0), precipitation of these compounds can be prevented by continuous injection (whenever the
system is operating) of a small amount of acid to maintain water pH just below 7.0. If the intent of the acid
injection is to remove existing scale buildup within the micro-irrigation system, the pH will have to be lowered
more.
Injection Rate. The amount of acid required to treat a system depends on: (1) the strength of the acid being used;
(2) the buffering capacity of the irrigation water; and (3) the pH (of the irrigation water) needed to dissolve
mineral precipitates in the lines and emitters. The required pH of the irrigation water (target pH) depends on the
severity of mineral deposits.
Reaction Time. After the desired amount of acid has been injected and distributed throughout the microirrigation system, turn the system off and let the low pH water remain in the lines for several hours, preferably
overnight. This allows sufficient reaction time for the acidified water to dissolve mineral precipitates. Once
completed, flush the lines to remove dislodged and solubilized materials.
Many factors taken together determine the quality of water for irrigation of plants. The chemical constituents of
irrigation water can affect plant growth directly through toxicity or deficiency, or indirectly by altering plant
availability of nutrients.
Once the source of water is identified, water to be used for irrigation should be tested by a reputable laboratory
to determine the quality of the water to be used for irrigation, to aid in the choice of fertilizers for optimum plant
growth, and to minimize the risk of discharging pollutants to surface or ground water.
Prior to new construction, potential irrigation water should be tested. Monthly analysis is recommended for new
water sources. Existing greenhouse operations should monitor water quality at least twice a year (summer and
winter); more frequent monitoring is needed to alter production practices in response to changes in water
quality.
Analysis for inorganic elements should include electrical conductivity (soluble salts), pH, alkalinity, nitrate
nitrogen, ammonium nitrogen, calcium, magnesium, sodium, potassium, phosphorus, zinc, copper and
aluminum.
Testing water for pesticides, herbicides or fuel oil is very expensive, particularly if the contaminant is unknown.
Analysis for biological or disease organisms is not generally recommended since many plant pathogens are
always present in water at some level.
On-Site Water Testing
Electrical conductivity and pH are two characteristics of water quality that can be tested periodically at the
growing facility. This helps the grower get an indication of the consistency of the water supply and check the
results of treatments to reduce pH or soluble salts. pH meters range from inexpensive pen types to more
sophisticated units. It is recommended to purchase one that can be calibrated using calibration solutions. This
ensures that the meter is giving correct readings. Electrical conductivity meters are generally more expensive
than pH meters. However, they are very useful for testing water quality and media fertilizer levels during crop
growth.

Key Insights
Evaporation
There is a need for comprehensive long-term strategies for transforming the mining industry to move toward zero
Ion-exchange
environmental footprint.
“How can the mining industry create new economic value, minimise its social and
environmental impacts and diminish liability from mining waste?”
The estimated worldwide generation of solid wastes from the primary production of mineral and metal
commodities is over 100 billion tonnes per year and can range from several times the mass of the valuable
element, such as iron and aluminium ores, up to millions of times for some scarce elements such as gold ore
The mining operation involves processing the ore to separate valuable minerals, leaving behind huge volumes of
waste tailings. This presents a triumvirate of challenges to the mine operator in the form of water conservation,
cost of tailings and reclamation.
The old way of doing business was to look only at what the law requires and check off those boxes without
looking at the broader picture, which is that they are operating within a community of people who have social
concerns, values and needs that include the environment and infrastructure of their community,
The responsible usage of water is the primary driver for increasing interest in tailings dewatering. Mine operators
should adopt smart filtration solutions that either help in maximise water recovery thus conserving water intake
in a mine or provide an end to end solution for dry stacking.
Acid mine drainage is recognized as one of the more serious environmental problems in the mining industry. Acid
mine drainage is a major problem on coal and gold mines throughout the world and in South Africa,
New statistics released in Parliament show that 118 mines around South Africa are polluting rivers, inadequately
testing for contamination or otherwise dirtying South Africa’s waterways.
During the past financial year, more than 15% of the 712 mines licensed to use or to have an effect on water
sources had failed to comply with the water-use licences that stipulate the conditions of that usage.
Even though mines are a part of our economy, we need to find a balance between just getting the profits out of
the ground and leaving nature spoiled and people who live there becoming sick
As climate change continues to worsen South Africa’s water security, the mining industry’s number of waterrelated infractions is rising. In 2017-2018, the department found 10 more mines significantly out of compliance with
their water-use permits than the year before, and 38 more than in 2015-2016.
Much of the mining negatively affecting water is in the coalfields of Mpumalanga and Limpopo, which ranked first
and second, respectively, in the number of mines out of compliance with their water-use licences.
There is a significant lack of political will, which means polluters can continue with impunity to ignore directives
Women’s responsibility for securing water and food for their families, causes them to suffer disproportionally from
the effects of environmental degradation.
Many women engage in illegal, and extremely dangerous, artisanal mining in abandoned mine pits. They are
exposed to the toxins and dust without any protective gear and moreover risk falling into the acid sinkholes.
Mining companies need to invest in enhancing water-efficient technologies and solutions across their supply
chains and prioritise reducing or eliminating water pollution caused by their activities. Concrete targets must be
put in place to track progress towards these.

Agriculture is a water intensive industry requiring a constant, pollutant-free water
supply to ensure maximum yields and healthy livestock. South Africa is a dry country
and a consistent source of rain water cannot be counted upon. WaterIcon works with
farmers to ensure a year round, efficient and pure water supply.
Agricultural wastewater treatment is essential to minimise soil pollution and
degradation of farmlands. Wastewater treatment can also be used to capture the soil’s
nitrogen rich runoff and re-use it as fertiliser and manure.

Mining Water Treatment
Sustainable Solutions

Watericon provides the following solutions to the agricultural industry:
Agriculture consumes 62% of South Africa's water and water scarcity is a major challenge in South Africa and Africa at large,
water conservation and demand management measures will be key to the continents survival and growth. Watericon provides
expert consultants and
following
sustainable
treatment solutions and technologies to the agricultural industry which
Reduce
raw
water water
intake
facilitates the optimum use and reuse of its water.

Prepare
pump
ground water for irrigation
Acid mine
treatment
andand
drainage
Wastewater
management
to safe
reduce
impact
Ensure
wastewater
forenvironmental
discharge
Water re-use

Clean water for re-use

Sludge stream treatment

Recovery of sludge for compost and animal feed

Sewage water treatment and potable water supply for mine camps

Technologies
Microfiltration
Desalination
Pre-packaged plants
Mineral processing solutions

Reverse Osmosis and
Membrane Separation
Acid Mine Water Solution
Acid mine water, containing toxic and sometimes radioactive chemicals, continues to
be a problem in communities and is a serious compliance challenge for the mining
industry.
WaterIcon draws on its world class reverse osmosis and membrane separation
products and technologies to treat acid mine water before it is discharged into the
environment and we have successfully produced quality potable water from acid mine
water. This does not only help mines comply with strict environmental regulations,
but reduces their costs by providing them with a safe source of water for re-use and
recycling.

Contact
Contact an Mining Water Treatment Expert Today

Watericon Group Of Companies
Building AO39
Ammonia Alley Street
Modderfontein Industrial Complex
Modderfontein
South Africa
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