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•By 2050 

• World energy demand is expected to 
double

• World population to go from 7 to 9 
Billion people.

•Competing factors:

–Rising demand

–Depletion of conventional supply stocks

–Environmental and social effects

The Energy Challenge



ENERGY RESOUCES AVAILABLE



Humanity’s Top Ten Problems
Next 50 Years 

1. ENERGY

2. WATER

3. FOOD

4. ENVIRONMENT 

5. POVERTY

6. TERRORISM  &  WAR

7. DISEASE

8. EDUCATION

9. DEMOCRACY

10. POPULATION 2003 6.3  Billion People
2050 8-10  Billion People

Richard Smalley, 2003 (1996 Noble Laureate in Chemistry)



SUSTAINABILITY
ENERGY

WATER

FOOD

ENVIRONMENT

SUSTAINABILITY



In December 2007, energy

experts with the International

Energy Agency described what it

would take to reduce emissions

50 percent by 2050.

This is their presentation.

ENERGY DEFICIENCY



1. 30 new nuclear power plants 
around the world.

2. 17,000 wind turbines

3. 400 biomass power plants

4. Two hydroelectric dams the
size of China's Three 
Gorges Dam

5. 42 coal or natural gas 
power plants with carbon
capture and storage.

Repeat all of the above every 
year from 2013 - 2030.

ENERGY DEFICIENCY



Water and Energy are interconnected:

Energy is needed to make use of Water

Water is needed to make use of Energy

Water & Energy



Oil and Natural Gas are plentiful but natural 
water is scarce

99% of the freshwater supply comes from 
desalination

However, the oil/gas industries generate huge 
amounts of wastewater

Water & Energy

The GCC CASE



Produced Water

Produced Water (PW) is water found in the 
same formations as oil and gas. It increases 
with the age of the well.

It is extracted at the same time and contains 
chemical characteristics of the reservoir.

Wells are shut when the cost of  PW is higher 
then the profit from the fuel produced.



Offshore produced water indicates significant growth
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PRODUCED WATER



Large quantities of produced water are generated 
from oil and gas fields. There is a pressing need to 
deal with the issue:

•Reduced oil and gas production

– Existing process systems unable to 
handle increasing water yield

– Produced water displaces potential oil 
and gas processing capacity

– High water outputs are a key driver of 
wells being shut.

• Environmental

– Increasingly stringent environmental 
regulations

PRODUCED WATER



PW constitutes the industry’s most
important waste stream. Its management
include:

• Reduce PW production through use
of blockers or downhole water separators.

• Treat and re-inject for enhanced recovery

• Treat and discharge

• Treat and reuse in operations like drilling

• Treat and use in irrigation, animal
consumption or even drinking water

PRODUCED WATER



PW treatment include:

• De-Oiling 

• Soluble organics removal

• Disinfection (remove bacteria, algae etc)

• Remove suspended Solids (sand & particles)

• Dissolved gas removal such CO2 and  H2S

• Desalination and demineralisation

• Softening 

• Sodium Adsorption Ratio (SAR) adjustment
by addition of Calcium or Magnesium ions.

PRODUCED WATER



There is a natural alliance between 
these two sectors based on mutually 
beneficial water management issues.

• One Produces huge quantities of 
unwanted water

• The other needs large quantities 
of low grade water to function

OIL/GAS & CONSTRUCTION 
INDUSTRIES ALLIANCE







OIL/GAS & CONSTRUCTION 
INDUSTRIES ALLIANCE



There are other natural alliances on 
water issues including

• Transport

• Landscaping

• De-dusting

• Irrigation

• Cooling (Heat exchangers)

GAS- OTHER INDUTRIES



CONCLUSIONS 
• Produced water challenge to the oil and gas 

industries worldwide is real

• Develop strategic alliances between different 
sectors with complimentary needs, services and 
products.

• The right mix of policies to address both energy
and water security as well as climate concern
depends on the balance of costs and benefits,
which vary among countries.

• Many of the policies to alleviate energy insecurity
could also help to mitigate climate change

• Promote energy efficiency should be priority –
not only will contribute to reduce GHG emissions
but it will also reduce the investment needs to
meet rising demand for energy services.
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