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WORLD WATER DAY 

Deep-level mines must get smarter about water 
'WALDO GERBER, CORNE SCHUTTE, ANDRIES 

GOUS AND JEAN VAN LAAR 

FOR South Africa to achieve both eco- 
nomic resilience and responsible water 
stewardship, we must move beyond 
static control models and embrace 
adaptive, demand-driven approaches 
where feasible. 

Water is one of the most critical 
resources in the world, and its scarcity 
is becoming ever more prominent. 
In South Africa, where infrastructure 
instability and recurring shortages 
already strain communities and indus- 
try alike, water wastage in any sector 
should concern us all. 

Deep-level gold mining is no excep- 
tios n. 

While few South Africans ever see 
what happens kilometres beneath the 
surface, vast volumes of water circulate 
through underground mines every day. 
In these environments, water is essen- 
u‘arl. It cools workplaces maintaining 
safe temperatures, keeps equipment 
from ovuheup( ing, and acts ‘:\] an ad 
carrier for hydraulic tools. Without a 
reliable supply, production slows or 
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s T. 
wp\?a studies suggest that as much 

as 30% of the water supplied to deep- 
level mines may be lost through 
and system inefficiencies. In a water- 
scarce country, that figure should give 
us pause. 

The implications reach the 
resource fi':lel(. Water mum::der 
mnd must ultimately be mped 

to the surface to avoid ing. 
Dewatering systems in deep mines 
«can account for up to 40% of a mines 
total energy demand. While the adop- 
tion of renewable e is increas- 
ing, coal-fired power still dominates. 
Consequently, water wastage translates 
directly into higher energy consump- 
tion and greater carbon emissions. 

With mining contributing roughly 
6% ‘mm Africas GDP in 2025, 
sustai water in 
s e e et 
concern - it is an economic and envi- 
ronmental imperative. 

Challen; ge 
Mai water networks in d 

mines mfi«mly complex. Curr:en‘: 
practice focuses on leak detection and 
repair, pressure control during low-de- 
mand periods, optimising networks, 
operational accountability to reduce 
unnecessary consumption, and more 
recently, smart mai ent concepts. 

Repairing leaks remains the most 
effective long-term solution. However, 
underground infrastructure stretches 

e It 1 i e ixin, res special 
Larbmz'. mniiden':ldc nmfis. and 

ften ter uction st s 
These cmrm mean that leaks may 
remain unresolved for extended peri- 

ods, To limit loutsl in the interim, 
mines typically rely on pressure-con- 
trol \'nlvyepi that r«ruce supply during 
scheduled low-demand periods. The 
difficulty is that mining operations, 
like any human enterprise, rarely follow 
schedules exactly. Delays occur, over- 
time becomes necessary, and equip- 
ment failures interrupt routines. 

;’I;I\e key insight from our research 
is that water mm§m| ms in 
deep-level mines are largely z:f. while 
the environment they serve is inher- 
ently dynamic. When actual demand 

from planned schedules, static 
control systems cannot adapt. 

The fundamental challenge is 
therefore one of a supply and demand 

mi;;n::h. approach rter 

Other sectors have addressed com- 
parable challenges by adopting smart 
systems that respond to real-time 
human activity. By using operational 
data to :crpmximw: demand, these 
systems adjust supply dynamically and 

unnecessary consumption, 
A similar opportunity now exists 

un ind. . 
GPS signals cannot penetrate roc! 

making conventional trp:ck‘m; impos- 
sible underground. However, many 
South African mines now use zone- 
based tracking systems known as Miss- 
ing Persons Locator networks, required 
under the Mine Health and Safety Act 

Ndl%.fimwflafllmduifmd 
to improve safety by enabling the loca- 
tion of czuingflntrgmcles and 
providing real-time information about 
underground occupancy. 

By integrating occupancy data with 
existing automated valve infrastructure, 
it becomes possible to approximate 
real-time water demand and adjust 
supply dynamically. When worl 
are present and active, supply can be 
maintained. When no one is present 
in a given area, supply can be reduced, 
limiting wastage while repair efforts 
continue. 

Importantly, this approach does 
not replace maintenance and repair. It 
com| ts it by mitigating negative 
impacts during the often-lengthy repair 
process. 

Sustainability, safety and 
World Water Day, marl 

March 22 each year, serves as a timely 
reminder that responsible resource 

'ment is a shared obligation. 
fater w::.?e in deep-level min- 

ing has ¢ ing impacts: higher 
energy requirements, increased car- 
‘bon emissions, rising operational costs, 
and added strain on a scarce national 
resource. At the same time, mines can- 
not simply restrict water indiscrimi- 

as water is critical for produc- 
tion and safety. Any intervention must 
therefore balance sustainability with 
productivity and worker safety. 

The integration of unde: ind 
lnckinr le:#nologiu and mmcd 
control infrastructure presents a 
promising opportunity. Systems orig- 
inally im%hmemed purely for sal 
can now support sustainability an 
efficiency. 

This alignment between safety, 
::lg'r‘llnflng and environmental stew- 

ip is precisely the kind of inte- 
g:ed thinl South Africa needs. 

mining industry does not need to 
abandowrovm long-term solutions 
such as leak detection and repair. These 
remain foundational. 

However, going forward, mining 
companies should a mindset in 
which sustainability, safety and growth 
are engineered together rather than 
treated as competing priorities. Emerg- 
ing technologies are making it 
sively more possible to design systems 
that reduce resource wastage without 
compromisi uctivity. 

:ffatr is lil rl:?xdh above and below 
ground. How we manage it matters. 
  
Gerber, Schutte, Gous and Van Laar 
are affiliated with the Department 
il Engintertng o eenporch 
University. This article is based, in 

irt, on the ‘Water Wasta, 
finmgrmmfififll)«p-kwl Gole 
Mines: The Need for Adaptive 
Pressure Control', published in Mining 
recently. 
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