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By Tanya Rudra 

Shale gas refers to natural gas 
that is trapped within shale 
formations, while shale oil is a 
high-quality crude oil that lies 
between layers of shale rock. 
Shales are fine-grained 
sedimentary rocks that can be 
rich sources of petroleum and 
natural gas. 
Shale gas is an unconventional 
source of methane, and it is 
colourless, odourless, and 
lighter than air.

Gas is normally trapped in gas 
shales in the following three 
ways:
1.  Free gas: The gas is within the 

rock pores and natural 
fractures.

2.  Adsorbed gas: The gas is 
adsorbed on organic 
materials and clay.

3.  Dissolved gas: The gas is 
dissolved in the organic 
materials.

The porous rock that holds 
natural gas also contains their 
liquid components. These 
hydrocarbons are accessed by 
hydraulic fracturing, common-
ly referred to as “fracking.” 

What is fracking?
Fracking involves drilling into 
the earth and directing a 
high-pressure mixture of 
water, sand, and chemicals at a 
rock layer to release the gas or 
oil inside. These wells can be 
drilled either vertically or 
horizontally.
However, the technology, that 
has been around since the 
1940s, remains a contentious 
issue due to its environmental 
and social implications. The 
high-pressure injection of fluid 
into the rock can cause minor 
earthquakes. It also uses huge 
amounts of water, up to 16 
million gallons per well, which 
must be transported to the 
site at significant environmen-

tal cost. Moreover, fracking 
liquids can leak into ground-
water either by accident or if 
they are incorrectly disposed 
of.
It is estimated that shale gas 
makes up 25% of the total gas 
reserves in the US but fracking 
remains banned in numerous 
EU countries, including 
Germany, France, and Spain, as 
well as Australia.

The global players
It wouldn’t be wrong to say 
that shale gas holds the 

potential to be a key fuel in 
the global energy mix. It is one 
of the most traded commodi-
ties and developing and 
under-developed countries 
are relying heavily on its 
export to boost their econom-
ic conditions. 
Russia, Iran, Qatar, Turkmeni-
stan, and the United States are 
the five major producers of 
shale gas worldwide. In fact, 
Gazprom, Russia’s huge 
state-run gas producer and 
supplier, is responsible for 25% 
of Europe’s gas.

MARKET OUTLOOK
Shale gas and oil: an answer 

to India’s energy needs?
The conflict between Russia and 
Ukraine is forcing many countries to 
reconsider their energy supplies. 
With skyrocketing oil and gas prices 
and restricted availability of coal 
supplies, India witnessed acute 
power shortage in April. This once 
again highlighted the importance of 
reducing dependence on foreign 
players for oil and gas supplies and 
increasing domestic capacities for 
the world’s third-largest energy 
consumer. With energy demand 
increasing due to rapid industriali-
sation and urbanisation, India needs 
to look beyond the conventional 
energy sources and one such source 
could be shale gas or oil. Shales are fine-grained sedimentary rocks that can be rich sources of petroleum and 

natural gas

Shale gas life cycle and associated issues:
• Drill pad construction and operation
• Hydraulic fracturing and flowback water management 
• Groundwater contamination
• Blowouts and house explosions 
• Water consumption and supply 
• Spill management and surface water protection
• Atmospheric emissions 
• Health effects
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Shale gas extraction through hydraulic fracturing. Image courtesy: European Environment Agency (eea.
europe.eu) and used under a Creative Commons license (CC BY 2.5 DK). Prod-ID: INF-161

Moreover, with a surge in shale 
oil production in the US, it 
played a key role in turning 
the country from an importer 
to a net exporter in 2019.

Shale gas prospects 
in India 
As per the US EIA 2015 report, 
India has technically recovera-
ble shale gas of 96 trillion 

cubic feet (TCF). According to 
National Data Repository, 
Directorate General of 
Hydrocarbons (DGH), Ministry 
of Petroleum and Natural Gas, 
Government of India, “India 
has several shale formations 
that seem to hold gas and oil. 
The Shale Gas formations are 
spread over several sedimen-
tary basins such as Cambay, 
Gondwana, Krishna-Godavari 
and Cauvery on-land”.
The Government issued 
“Policy Guidelines for Explora-
tion and Exploitation of shale 
gas and oil by National Oil 
Companies under Nomination 
regime” on 14th October 2013. 
Under this Policy, the right to 
exploration and exploitation 
of shale gas and oil lies with 
the NOCs holding Petroleum 
Exploration License (PEL)/
Petroleum Mining Lease (PML) 
granted under the nomination 
regime.  

As per policy guidelines, 
ONGC Ltd. and Oil India Ltd. 
had to carry out shale oil and 
gas exploration in assigned 
blocks for assessment under 
Phase-I. 
Various agencies have made 
different estimates of shale 
gas and oil in the Indian 
sedimentary basins. 

1.  ONGC: 187.5 TCF of shale gas 
in 5 basins - Cambay 
on-land, Ganga valley, Assam 
& Assam Arakan, Krishna 
Godavari on-land and 
Cauvery on-land.

2.  Central Mine Planning and 
Design Institute (CMPDI): 45 
TCF of shale gas in 6 sub 
basins- Jharia, Bokaro, North 
Karanpura, South Karanpura, 
Raniganj and Sohagpur

3.  United States Geological 
Survey (USGS) has also 
estimated technically 
recoverable shale gas 
resources of 6.1 TCF in 3 
basins - Cambay on-land, 
Krishna Godavari on-land 
and Cauvery on-land.

As per ONGC, the exploratory 
efforts led to the discovery of 
65 small-to-medium sized 
hydrocarbon fields with about 
356 million tonnes (oil and oil 
equivalent gas) of initial 
in-place on-land reserves. 
However, ONGC wound up its 
shale exploration programme 
mid-way after spending five 
years and hundreds of crores 
of rupees, concluding that 
India may not have enough 
commercially extractable 
shale reserve.

Why shale gas is not a 
priority in India?
The US’ experience with shale 
gas has not only resulted in 
advanced knowledge of the 
extraction process but has 
also allowed a decrease in 
production costs and drilling 
time, making it more accessi-
ble and affordable source of 
energy.

Unconventional gas sources  
Refers to gas sources that exist in reservoirs and whose 
production requires greater effort than the other kinds of 
sources. They also require specialised technology, 
depending on the nature of their presence in the specific 
situation. 
Traditionally, the following sources of gas have been 
categorised as unconventional:

-  Coal bed methane (CBM) - form of natural gas found in 
coal deposits or coal seams. It is a primary clean energy 
source of natural gas.

-  Coal mine methane (CMM) - type of gas present in 
active, working mine sites and is extracted from the air 
in coal mines.

-  Shale gas - natural gas formed from being trapped 
within shale formations.

-  Tight gas - natural gas reservoirs locked in extraordi-
narily impermeable, hard rock, making the under-
ground formation extremely “tight.”

Advantages 
of shale gas
-  It is a flexible fuel that can 

be used to heat homes or 
run industrial operations

-  It is cheaper than conven-
tional gas

-  It releases 50% less CO2 
than coal, hence better 
source of energy for 
generating electricity. 

-  Shale gas power stations 
are seen as safer than 
nuclear reactors and 
cheaper than renewables 
sources such as solar 
electricity cell.
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While shale gas could be a 
promising alternative to coal, 
both in terms of costs and 
environmental impact due to 
lower emissions and an 
answer to India’s growing 
energy woes, its exploration 
and extraction are not on top 
of country’s priority list. 

India lacks the technological 
capabilities necessary to 
access its reserves as fracking 
is a highly complicated 
process. Also, the conditions 
for developing this resource 
are very different in the two 
nations. The shale gas basins 
in India are not as prolific as 
those in the US, therefore 
extraction will be difficult and 
more expensive in India 
compared to the US.
And most importantly, 
exploitation of shale gas in 
India could affect the coun-
try’s water resources offsetting 
any potential energy benefit. 

The future of shale gas 
 in India
In order to meet growing 
energy needs, India will 
continue to rely on hydrocar-
bons in the near future, 

Minister of Petroleum & 
Natural Gas Hardeep Singh 
Puri said at the World Energy 
Policy Summit 2022, while 
highlighting the government’s 
plans to double the area 
under exploration and 
production. Therefore, other 
than the public sector compa-
nies, private players also see a 
potential in this sector. 
Indian private-sector firm 
Vedanta’s Cairn Oil and Gas 
and US-based oil field services 
firm Halliburton entered into 
a partnership to begin shale 

exploration in Rajasthan and 
increase Cairn’s recoverable 
reserves from its offshore 
assets. At the Adipec 2021 
conference in Abu Dhabi, 
Vedanta Resources’ executive 
chairman Anil Agarwal said 
that Cairn would contribute 
50 per cent of the country’s 
total crude production within 
2-3 years to reduce oil prices.
“To increase domestic 
production, India needs to 
encourage exploration of new 
fields, increase investment 
and technology for ageing 
fields, and also incentivise 
unconventional options like 
shale and gas,” said chief 
executive officer of Cairn Oil 
and Gas Prachur Sah. 
In financial year 2023, the 
company will invest $700 
million on its exploration 
programme to boost produc-
tion. If successful, shale could 
be a potential game-changer 
for India, who is yet to 
produce it commercially.
Great Eastern Energy Corpo-
ration Ltd. (GEECL) also plans 
to invest about USD 2 billion 

(Rs 15,000 crore) in explora-
tion of shale gas at its Raniganj 
South block in West Bengal.
“We want to recreate in shale 
what we did for CBM,” GEECL 
MD & CEO Prashant Modi said. 
Essar Oil and Gas Exploration 
and Production Ltd (EOGEPL) 
is looking at producing shale 
gas from its Raniganj (East) 
block. The company plans to 
drill additional 200 wells 
above its existing 350 wells to 
ramp up CBM production. 
Moreover, according to media 
reports, Reliance Industries 
selling its US shale assets 
signals its intention to ensure 
the company maintains its 
sharp focus on India’s domes-
tic market, where its energy 
portfolio is being increasingly 
diversified beyond its core 
refining business.
Reliance, that operates the 
world’s biggest refinery 
complex at Jamnagar in 
Gujarat, and BP have pledged 
to jointly invest up to $6 
billion to develop already-dis-
covered deep-water gas fields 
off the east coast of India.

Resources:
The following resources were consulted during the prepara-
tion of this market outlook:
• Item number one with a link to the sources comes here:
• Item number two with a link to the sources comes here:
• Item number three with a link to the sources comes here:

Shale gas drilling in the province of Lublin, Poland

Valves used in gas and oil industry 
Valves play a key role in the oil and gas industry as they 
can be used to control flow rates, to isolate and protect 
equipment, and guide and direct the refining process of 
crude oil. Along with its type, the material used deter-
mines how it can be applied in industrial applications. 

-  Ball valve - dependable in pipelines that require fast 
shutoffs and tight sealing.

-  Gate valve - suitable for pipelines where flow needs to 
be controlled but the flow rate needs to be maintained.

-  Butterfly valve - provides a tight seal and reliable 
management of fluid flow even in high pressure and 
high temperatures.

-  Globe valve - work well in a pipeline system where 
pressure needs to be managed.

-  Check valve - useful in the refinery stage where separat-
ed petroleum products are channelled into individual 
pipelines to maintain their integrity.

-  Plug valve - for unrefined oil products, managing 
semi-solid petroleum product inputs such as those 
involved in biogas production.


