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A Kal Tire team member bu� s an OTR tyre 
as part of the repair process.
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Industry View

Water and energy are basic necessities for human 
wellbeing and prosperity. The water industry, 

however, is energy-intensive and the energy industry is water 
intensive. Water is needed to extract, process and transport the 
mineral energy resource and it has an important role in thermal 
power plant cooling, emissions control and other processes. This 
interdependency of water and energy is often called the energy-
water nexus, and the policies required to manage them are rarely 
integrated.

Global demand for energy and water is increasing as a 
consequence of population and economic growth, as well as higher 
living standards. But water is becoming a scarcer commodity in 
many parts of the world. An estimated 20% of the world’s aquifers 
are already overexploited, and water quality is deteriorating in 
many regions. Consequently, meeting the growing energy demand 
is going to place increasing stress on limited fresh water resources 
with repercussions for other domestic users, agricultural users and 
industrial users. Significant areas in almost every continent face a 
high level of water stress, including areas in China and India, 
where the majority of electricity is generated from coal-fired power 
plants. 

Water shortages have already caused power plants to shut 
down for days, or even months, at a time. According to the World 
Resources Institute’s estimates, India lost some 14 TWh of potential 
generation from the temporary closure of power plants in 2016. 
Climate change and the increase in water withdrawals to meet 
future energy demand and for other uses will exacerbate scarcity 
and stress, and lead to an increasingly water constrained future in 
more regions. A 40% water deficit by 2030 is projected under a 
‘business-as-usual’ scenario by the Water Resources Group. 

Countries need to integrate their energy and water policies so 
that energy policies consider the implications for water and vice 
versa. For example, many countries are increasing the amount of 
low carbon power in their energy mix to reduce CO2 emissions. 
This may, or may not, lower water usage. Concentrating solar 
power and geothermal plants can actually consume similar 
amounts of water as wet-cooled coal-fired power plants if they are 
cooled with water. One barrier to greater integration of energy and 
water policies is the lack of water data. Without good data on water 
resources, flows and use, it is difficult for policy makers to assess 
and respond to energy and water trade-offs.

There are many practical measures that can be taken by the coal 
power sector to reduce water use. Power plant operators can reduce 
the losses from cooling, pollution control and bottom ash handling 

systems. Switching to dry cooling saves the largest amount of water. 
Recovering water vapour from the mill or pre-dryer exhausts prior 
to coal combustion, or from the flue gas, after combustion, can also 
save a significant amount. If sufficient water can be economically 
recovered from the flue gas, then a dry cooled power plant could 
become a co-producer of electricity and water. 

Treating and reusing generated wastewater instead of 
discharging it is another way of conserving water. Moving to zero 
liquid discharge (ZLD) not only lowers fresh water consumption, 
but also eliminates the need to meet regulated discharge limit and 
the associated expensive monitoring and measurement 
requirements. 

It is even possible to use other water sources as opposed to fresh 
water sources in power plants. Alternative water sources include 
municipal wastewater (MWW), brackish and seawater, mine water, 
water produced from oil and gas wells, and water extracted from 
deep saline aquifers. The economic feasibility of using these 
alternatives largely depends on the distance from the power plant, 
the amount of water available, its price and treatment costs. MWW 
and mine water are currently used for cooling purposes, and more 
power plants could use these sources. Using mine water can turn a 
pollution liability into a water resource. Coastal power plants have 
the advantage of being able to use seawater for cooling and flue 
gas desulfurisation. Desalination of seawater can supply their fresh 
water needs. Integrating the power plant and desalination units 
has both economic and environmental benefits. If the desalination 
plant is designed with excess capacity, then the power plant can 
also become a co-producer of electricity and water. 

But it can be expensive to implement water conservation 
measures. So policies and regulations will be needed to encourage 
these actions to be taken. This has already been started in China for 
example, where all new coal-fired power plants in arid regions 
must be dry cooled despite the drawbacks of lower power 
efficiency, higher operating costs and a larger footprint than a 
similar wet-cooled plant. Both India and China require new power 
plants to use nearby municipal wastewater. Several countries have 
said that any new coal power plant must be supercritical or 
ultrasupercritical. Besides lowering CO2 emissions per unit of 
electricity generated, these plants also consume 15 - 20% less water 
than an equivalent subcritical one. Other policies, in China for 
example, are beginning to compel power plants to become ZLD. 
Thus, if practical solutions are not economically feasible then fiscal 
incentives, such as subsidies and tax credits, will be needed to 
facilitate water conservation by power plants. 

The energy-water nexus 
Anne Carpenter, IEA Clean Coal Centre, UK


