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NUCLEAR ENERGY AND ALIGNED APSECTS OF 

ENVIRONMENTAL CONCERNS 
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ABSTRACT 

 

The role of atomic energy in the development of a nation is prima facie a subject 

matter of vital necessity. India paved its path in the early 1968 at Jaduguda with just 

four operating mines, the requirement of the whole nation was met. The inquisitive 

aspect is not only limited to chemical mystic of the elements but also involves various 

other considerations, the exact deposit venue and the allocation, with high probability 

of affecting a thousand lives including the forest dwellers as well as the land 

concerned, the clearance and permission procedures for mining, processing and 

dealing with disposal. The Constitutional provisions under the Seventh Schedule of 

List I, Union List, point 6 elaborates and states- “Atomic energy and mineral resources 

necessary for its production” along with point 54 which states –“Regulation of mines 

and mineral development under the control of the Union is declared by the Parliament 

by law to be expedient in the public interest”, which indicates that the Statutes which 

shall be formulated, will be in proximity with the grundnorm and harmoniously 

constructed . 
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INTRODUCTION 

 

The formation of Atomic Energy Commission in 1948 was impressive and the work 

of Rare Metal Survey Unit which is renamed as Atomic minerals Directorate for 

Exploration and Research was formed by the Government of India in order to locate 

good uranium deposits, the first amongst all was Singhbhum Thrust Belt. The primary 

concern is the nature in which Uranium is present in India it is small, lean in tenor and 

complex in mineralization which is again a web of technical considerations and 

therefore the use of Survey Mining Geology Program is used.  

 

The research and development sect of India is now actively involved in finding new 

processes for bio-leaching, bio-beneficiation in uranium mineral beneficiation, 

focusing on time-specific projects. The Department of Atomic Energy has set a target 

of reaching to the production of 20,000 MWe of nuclear power by the year 2020, with 

self-reliance in basic raw-materials as a new dominant paradigm for the same goal. 

 

Uranium mining involves technical steps that need to be cautiously applied for 

maintaining environment sustainability and rights of people. A quote from Atharva 

Veda seems apt in this respect –  

 

“Oh Earth, whatever we dig out from you must have to be filled up again, and restored as fast 

as possible. Oh Pure one we do not intend to hit you at your heart of hearts” 

 

The quest for more deposits to meet the national requirement reached Telangana 

where an expert panel on Forests of the Ministry of Environment, Forest and Climate 

Change recommended in –principle approval for the DAE, for the survey and 

exploration of Uranium in the 83 km Tiger Reserve, the proposal being considered it 

was recommended for “in-principle approval” considering that it is of national 

perspective with clear statement of it being deficient in several aspects.  

 

The tension prevalent in the Amrabad Tiger Reserve where the State officials have 

been adamant in not allowing anyone for the uranium exploration though the proposal 

is two-three years old, in Telangana clearly stated by Principal Chief Conservator of 
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Forests P K Jha denied any action until and unless a full approval reaches them via 

the National Tiger Conservation Authority. 

 

In all this, the tribals of Chichu are facing eviction on the cost of uranium exploration 

which has consequently angered the campaigners who have constantly accused the 

whole system for its hypocrisy. Tribal people have been managing their life and are 

dependent on the natural flora and fauna, since millennia. The paper shall discuss the 

significant aspects of atomic energy (nuclear mining) in correlation International 

perspectives and environmental effects. 

 

An attempt towards the goal of sustainability  

 

Basic science suggests and offers two types of reaction in order to produce energy 

from Uranium, precisely the metaliferrous minerals, namely fission and fusion , India 

has been used to the technology of fission where in a nuclear reactor the uranium fuel 

is assembled in a manner where a controlled fission chain reaction is achievable , the 

heat created by 4 percent of  U-235 atoms is producing steam which enables the 

turbine to spin in order to drive a generator consequentially producing electricity . 

 

India is one of the countries who have attained acquaintance in all the stages involved 

in the nuclear fuel cycle including exploration, mining, extraction from the core, 

conversion with the help of fuel fabrication, reprocessing for the use in second stage 

and last but not the least waste management. Nuclear technology and science has a 

wide spectrum in usage, especially in industry , medicine and agriculture but the most 

dominating has been the production and generation of electricity. 

 

A rising economy requires a continuous supply of energy; however, India’s available 

sources of energy are not sufficient. India requires new sources and is focusing on 

nuclear energy, maintaining that nuclear reactors become cost effective after some 

years of operation.3 

 

																																																								
3 Anil Kakodkar, Technology Options for Long-Term Nuclear Power Deployment, Nu-Power, 22-28,(2009). 
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The journey was embarked just after the independence of India in the year 1947, with 

the modest start in 1948 via the Atomic Energy Commission, later in the year 1954 

the Department of Atomic Energy was set up, with now a number of wide spectrums 

the whole self-reliance model is achieved, it is multi-dimensional and multi-

disciplinary with 63 other organizations under DAE.  

 

India has Research and Development in Nuclear Sciences and Engineering, 

Exploration and Mining of Radio-isotopes, Nuclear Energy Department and 

implementation, application of Nuclear Energy, Bio-Agricultural Research, Medical 

Sciences and more. 

 

With the statute of Atomic Energy Act, there are two stages, first being the PHWRCs 

which are imported as LWRs implemented by the NPCIL, the second is known as the 

Fast Breeder Reactors, which is implemented by the BHAVINI (Bhartiya Nabhikiya 

Vidyut Nigam Limited). Both of these are owned by the Union Government and are 

in conformity with the said Act. 

 

Though India is thriving to make electricity easily accessible by the use of uranium 

and thorium, later being present in abundance. There is a side of it which cannot be 

neglected, the emissions of carbons making planet 3 suffer, rising exponentially since 

the start of 20th century. This drastic and alarming state has made it mandatory for 

the global community to take actions, policies to reduce greenhouse gas (GHR) 

emitted from various sectors. The landmark Paris Agreement on Climate Change at 

the Conference of Parties (COP) 21 in December 2015 has suggests milestones which 

are achieved. 

 

The member States have pledged voluntarily to the framework of United Nations 

Convention on Climate Change secretariat for implementing the strategies which will 

consequently reduce the carbon emissions which shall be in close proximity with the 

Nationally Determined Contributions (NDC), the other major concern remains of the 

global warming where the Indian  sub-continent has also taken onus for Common but 

Differentiated Responsibilities(CBDR) and Respective Capabilities(RC) in order to 
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minimize the dependence on fossil fuels with reference to its lower per capita 

emissions , yet expansion of the lower carbon sources of energy.  

 

India’s NDC has proposed goals for intensifying its economy and simultaneously 

reducing the carbon emissions by 33-35 percent by the year 2030 by increasing the 

clean energy electricity capacity to 40 percent. The TIAM Model which is an integrated 

model combining energy technology with climate module for achieving integrated 

economic activity with climate friendly outputs without burdening on the fossil fuels 

which are now scarce and are  rare. The end-use demand is to be achieved via cost-

optimal level of energy conversion. 

 

As per its reference scenario, India’s total installed capacity of nuclear power in 2050 

is estimated at 43 GW. Low Carbon Scenario 1 and 2 predict a total installed capacity 

for nuclear power of 142 GW and 156 GW, respectively. These estimates are 

contingent on a dramatic shift away from thermal power and towards nuclear-based 

generation. 

 

The Energy and Resources Institute (TERI) has also published a report with inputs 

from the World Wide Fund for Nature (WWF) India. Titled, 100% Renewable Energy 

by 2050, the report examines the possibilities of a near-100 percent renewable energy 

scenario for India by the middle of the century.4   

 

Interestingly, the reference scenario, which makes projections for growth in nuclear 

capacity along with fossil fuels and renewable, estimates that total electricity 

generation (centralized and decentralized) will grow by eight times the 2011 levels in 

2051, at a compound annual growth rate (CAGR) of 5.3 percent per annum.5  The 

total electricity capacity of India is thus estimated at nearly 2,000 GW in 2051, a more 

ambitious estimate than other studies for the same period. Nuclear capacity is 

expected to increase to over 100 GW, indicating far higher rates of growth than 

business-as-usual (BAU). 

																																																								
4 https://www.teriin.org/sites/default/files/pressrelease/PR-WWF-TERI-Report_20131224111420.pdf 
5 TERI - WWF, 2013. The Energy Report India -100% Renewable Energy By 
2050. http://awsassets.wwfindia.org/downloads/the_energy_report_india.pdf 
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The now-defunct Planning Commission had also produced an online tool called India 

Energy Security Scenarios (IESS) 2047 in 2015, developed in consultation with the 

UK DECC, TERI, C-Step and Prayas Energy. The tool shows various combinations 

of energy demand and energy supply pathways available for India and the potential 

impact of following certain pathways on the energy system and carbon emissions.  

 

The model allows users to interactively make energy choices and view the resultant 

outcomes in terms of carbon emissions, import dependence and land use. The 

demand and supply scenarios have been projected under four different scenarios: 

 

• ‘Least Effort’ Scenario; 

• ‘Determined Effort’ Scenario; 

• ‘Aggressive Effort’ Scenario; 

• ‘Heroic Effort’ Scenario.6  

 

Nuclear Power – Decarburizing the environment 

 

Climate change arising out of Green House Gas Emissions is the most important 

challenges that the world is facing. The climate changes are expected to have 

catastrophic effects, with crop losses, sea-level rise, extreme weather events and other 

losses predicted by various models. Nuclear power is environmentally benign and the 

life cycle Greenhouse Gas emissions of nuclear power are comparable to that of wind 

and solar photo-voltaic power.  

 

Nuclear power contributes significantly in decarburizing the power sector and 

arresting climatic changes. Nuclear power, being a compact source of energy requiring 

lower quantities of fuel in comparison to coal based thermal power station. Therefore, 

the transport infrastructure needed for nuclear fuel is very small. 10,000 MWe nuclear 

power capacity needs only about 300-350 tons of fuel per annum, as against 35-50 

million tons of coal needed for a coal fired thermal power station of the same capacity. 

It works to about a shipload or 20 trainloads per day. The pressure on rail, port and 

																																																								
6 Planning Commission Online Tool, India Energy Security Scenarios 2047. Available from http://iess2047.gov.in/ 



      Corpus Juris                                                                                                 ISSN: 2582-2918  
      The Law Journal   website: www.corpusjuris.co.in	
	

 CORPUS JURIS|7 

other infrastructure will be immense when large thermal capacity is added, apart from 

emissions arising out of transporting such large quantities of coal. 

 

Future Plans Future Plans and Projections DAE/NPCIL vision is to achieve 20,000 

MWe by the year 2020. The XI Plan proposals envisage setting up of 8 indigenously 

designed 700 MWe PHWRs, and 10 9 Light water Reactors of about 1000 MWe each, 

based on imports. In addition, pre project activities for setting up of 4 FBRs and an 

Advanced Heavy Water Reactor (AHWR) are also planned to be taken up in the XI 

Plan (2007-2012). The 4 FBRs will be taken up in the XII Plan (2012-2017). Larger 

capacity Nuclear Power Plants can be set up based on imports, subject to 

developments on international cooperation.  

 

The possible nuclear power capacity beyond 2020 has been estimated by Department 

of Atomic Energy (DAE) is shown in the table. In energy terms, the Integrated Energy 

Policy of India estimates share of nuclear power in the total primary energy mix to be 

between 4.0 to 6.4% in various scenarios in the year 2031-32. The study by the 

Department of Atomic Energy (DAE), estimates the nuclear share to be about 8.6% 

by the year 2032 and 16.6% by the year 2052.  

 

The following information regarding the programs which are being implemented by 

the Government to make atomic energy available in more areas- 

 

• Proposals for nuclear power development in the Ninth Five Year Plan include 

2x500 MWe plant at Tarapur (TAPP 3&4), additional 2x220 MWe Unit at 

Kaiga (Kaiga 3&4) and commissioning of the Detailed Project Report (DPR) 

for the 2x1000 MWe Nuclear Power Station at Kudankulam in Tamil Nadu 

with Russian assistance, apart from completing and commissioning the 

ongoing projects of a total capacity of 880 MWe, comprising the Kaiga Atomic 

Power Project Units-1 & 2 (2x220 MWe)and Rajasthan Atomic Power Project 

Units-3&4 (2x220 MWe).7  

 

																																																								
7 http://dae.nic.in/?q=node/171 
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According to the Bhabha Atomic Research Center, it is the area of 30 km which is 

significant for the environment monitoring program from which the key pollutants 

around the nuclear facilities is regularly supervised, monitored and regulated by the 

Environment Survey Laboratories in which the sophisticated Gamma Spectrometers 

and Tritium Counters detect extremely low levels of radioactivity. Compliance of the 

radioactive exposure limits set by the Atomic Energy Regulatory Board (AERB) are 

the main objectives for ensuring the well-being of public at large and persons who are 

working in the vicinity.8  

 

It is not the process which is mandated after the construction of the power plant but 

years before the construction of the plant and its future consequences based on 

radioactivity of the natural elements like Uranium, Potassium (K-40) and Thorium 

which are present in the environment in addition to Concentration of   Radio-nuclides 

such as Sr-90, Cs-137 which are released in the environment through nuclear test 

which is also called Global weapon fall-out. 

 

Social sustainability and benefit-sharing involve more than just compensation for land 

use. Also simply doling out cash to local communities is not a sustainable solution. 

Compensating local communities for external damage caused to their habitat and 

creating alternate capital resource (in the form of physical and social infrastructure) 

for these communities have to come out of the benefits derived from mining 

operations through a proper benefit-sharing system. Through local area development, 

mining companies must make sure that local communities are left with other forms 

of capital or resources once the mine is depleted.  

 

To that extent, local area development becomes a corporate business obligation 

(CBO) as distinct from corporate social responsibility (CSR) which has an element of 

charity implicit in it. In other words, financial resources spent on environmental and 

social responsibility must be a component of the costs of doing business. In the 

absence of a fair and equitable benefit-sharing arrangement which seems to be the 

case in some developing societies, the gains from mining are disproportionately 

																																																								
8 http://www.barc.gov.in/pubaware/enr.html. 
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appropriated by a small group of people (mine owners). In such a situation it is not 

surprising that “social license to mining” is under severe strain. It is in the interest of 

the mining industry to ensure that benefits are equitably shared with local communities 

and the negative effects of mining on environment are mitigated to the maximum 

possible extent.  

 

A good governance system is also essential in order to meet successfully the economic, 

environmental and social challenges thrown up by mining. Besides, given the role that 

‘greed’ plays in human affairs and the historical pattern of behaviour of the mining 

industry, the importance of good governance for the sector can’t be overemphasized. 

Governance in relation to mining refers to the exercise of political and administrative 

authority for the management of the (mineral) sector’s affairs “Sustainability” is now 

part of the modern lingua franca and increased public scrutiny of mining activities 

even in remote areas, through persistent media coverage, judicial examination, analysis 

and activism of non-government organizations and other public interest groups and 

in some cases violent agitation by indigenous communities, is putting the pressure on 

the mining industry world-wide to adopt transparent sustainability agendas for their 

operations.  

 

There is also a growing belief that a sustainable development approach is not only the 

right thing to do, but it “has the potential to add or destroy value for mining 

companies at a number of different stages via companies’ commodity exposure, 

country exposure, mine development, operations and government procedures”9  

(Jansen et al., 2006). In environmental management in mining, disposal of mine wastes 

(including overburden, waste rock and solid tailings) is a significant issue. According 

to Stewart and Petrie (2000), generation of waste, both its quality and quantity, is “a 

direct function of technology choice” and “improvements in environmental 

performance are realized primarily by changes in technology ― not simply in hardware 

choice, but also operating and management practices.”10    

																																																								
9 Jansen, H., M. Tyrrell and A. Heap.Towards Sustainable Mining – Riding with the cowboys, or 
hanging with the Sheriff?, Global Portfolio Strategist, Citigroup Global Markets, (14th March 2006). 
10 Stewart, M. and J.G. Petrie, Planning for Waste Management and Disposal in Minerals 
Processing – A Life Cycle Perspective  in Alyson Warhurst and Ligia Noronha (Eds.) 
Environmental Policy in Mining: Corporate Strategy and Planning for Closure, Lewis Publishers, 
London, UK, pp. 145–174(2000). 
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Proactive environmental management would require mines to adopt technologies and 

mining practices that can tackle, to the extent possible, environmental problems 

(including waste generation) at the source and to adopt a holistic approach that applies 

to the entire mine lifecycle, from exploration, through extraction to closure and 

rehabilitation. Some significant recent changes in technology have been spurred by 

public concerns over adverse environmental effects and strict environmental 

regulations (in many countries) for mitigation of these effects.11  

 

International Perspectives 

 

Mining is not constricted towards domestic laws and territorial framework but also 

includes international agreements, treaties, conventions and so on. Mining done in the 

host country, contracts related to it, global hard and soft laws play a crucial role in the 

same sector. Very much carrying out the regulatory, normative and legal framework 

are within the industry and customary rules need to be coherent with international 

laws and norms, as well as customary rules practiced in the country. Sometimes, there 

is a probability of having gaps in the legislations or the work of the agencies in the 

same sector which may lead to typical issues like human rights violations, livelihood, 

health and environment where protection of those involved in the sector is a major 

challenge. With the widening of the Right to life is impeccable, the way the Courts 

and the Agencies have acted in the interest of those who are affected. All in all 

promoting sustainability, environment protection, economic and social development 

is what one should aim for. 

 

The normative framework of mining is also shaped by international law, including 

international investment treaties, human rights laws and standards, and environmental 

conventions and treaties. Bilateral investment treaties, while important for attracting 

investment into host countries by protecting investors, have resulted, in some cases, 

in situations where investors’ rights may be protected at the expense of the public 

interest and human rights in the host country.  

																																																								
11 Warhurst, A. Mining, Mineral Processing and Extractive Metallurgy: An Overview of the Technologies and their 
impact on the Physical Environment  in Alyson Warhurst and Ligia Noronha (Eds.) Environmental Policy in Mining: 
Corporate Strategy and Planning for Closure, Lewis Publishers, London, UK(2000). 
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Thus, countries such as Ecuador, India and Indonesia have started assessing, revising 

and renegotiating or cancelling investment treaties they are party to. International 

human rights instruments include both hard laws and soft laws. The core instruments 

for the protection of human rights – the International Covenant on Civil and Political 

Rights and the International Covenant on Economic, Social and Cultural Rights, as 

well as the ILO Convention No. 169 on the Rights of Indigenous Peoples, are key 

international law instruments relevant for mining. The main relevant soft law 

instruments are the United Nations Declaration on the Rights of Indigenous Peoples 

and the UN Guiding Principles on Business and Human Rights.  

 

Governments should make their domestic laws and regulations consistent with their 

international human rights commitments; they should also seek to incorporate 

principles and guidance from soft laws into their legal and regulatory framework to 

protect people affected by mining.12  

 

The most widely used definitions of ‘sustainable development’ was formulated by the 

Bruntland Commission in 1987.It is that pattern of development which “meets the 

needs of the present without compromising the ability of the future generations to 

meet their own needs”. According to the Brundtland Commission, the definition of 

“sustainable development” is that pattern of development which ‘meets the needs of 

the present without compromising the ability of the future generations to meet their 

own ‘needs’. It has been contemplated that the intra-generational equity is maintained. 

The specific use of words like ‘needs’ and ‘limits’ have a major effect on environment 

in considering the extent to which the environment can meet the present needs.13  

 

The principle of the precautionary approach to human health, natural resources and 

ecosystems A precautionary approach is central to sustainable development in that it 

commits States, international organizations and the civil society, particularly the 

scientific and business communities, to avoid human activity which may cause 

																																																								
12 Managing mining for sustainable development: A source 
book(April,2018),https://www.undp.org/content/dam/undp/library/Sustainable%20Development/Extractives/U
NDP-MMFSD-LowResolution.pdf 
13 https://www.iisd.org/topic/sustainable-development 
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significant harm to human health, natural resources or ecosystems, including in the 

face of scientific uncertainty.14  

 

Human health, environment protection and sustainable utilization of the limited 

natural resources are inclusive of the accountability factors, the assessment of the 

future consequences is a mandate of the States, the irretrievable harm should be 

avoided to the maximum extent. Thus, the precautionary approach must be adopted 

even if the risk is assumed and scientifically assured. Economic protectionism must 

not affect the implementation of precautionary approach. Interested parties, Non-

State actors and public at large are all vitally significant participants, directly or 

indirectly. 

  

																																																								
14 United Nation Johannesburg Declaration on Sustainable Development: Report of the World Summit on Sustainable 
Development (26 August – 4 September 2002) United Nations, New York, available from http://www.un-
documents.net/aconf199-20.pdf 
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CONCLUSION 

 

Boards, State and District-level: 

 

1. Task Forces on Illegal Mining) has been created It is the appropriate 

authority and the Ministry which is responsible to maintain a balance and 

supervise co-ordination while the wings/departments are functioning in the 

same direction but differentiated paths , rather than sticking to their 

responsibilities they detract from this obligation and thus, erode from the 

sense of onus ,what is termed as “blame games” in order to dilute the 

concentrated responsibility and duty leading to “institutional Confusion”.15 

Instances of illegal mining in the State of Odisha and Karnataka are practical 

examples, especially the incident at Bellary in Karnataka where the Officials 

turned a blind eye towards the illegal mining operations. 

 

2. The lack of technical and skilled manpower and human resource in both 

State and Central agencies along with lack of capacity for monitoring larger 

mines is one of the compounding factors which needs to be checked and 

regulated. 

 

3. Governance failure-A loose structure of coordination committees (such as 

the State Coordination-cum-Empowered Committees, State Geological 

Programming to bring about coordination between State and Central 

Bureaucracies but those are inadequate to address the problem of ground-

level coordination required on a regular and continuous basis. 

 

4. Duality and Multiplicity- The overlapping between environmental 

governance in mining sector namely the Environment Protection Act covers 

the mandate of Environment Impact Assessment results in a formulation of 

an EMP which is to be implemented by the mining project. The 

implementation is monitored by a regional office of MoEF in the State. The 

																																																								
15 Bhushan, C. and Zeya Hazra,Rich lands poor people – Is ‘sustainable’ mining possible?, Centre for Science and 
Environment, New Delhi, August 2008 
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Forest Conversation Act also faces overlapping provisions which lead to 

unnecessary delay and duplication. 

 

5. The Samantha judgment16 is one of the pronouncements where the Apex 

Court intervened and gave directions for the protection of the environment 

and maintaining the social integrity. The orders passed in Kudremukh case17 

and Lafarge case related to illegal mining in Karnataka were based on the 

recommendations of the Central Empowered Committee (CEC) which was 

a body instituted by the Supreme Court were amongst many orders and 

judicial pronouncements which exhibited judicial activism leading to judge-

driven implementation were widely celebrated and followed in the purview 

of public policy and environment concerns. Thus, the balance of power and 

check and balance doctrine is fully exhibited. 

 

6. Responsibility- It has been mentioned earlier that besides regulation, the 

government also has an important role in creating an enabling environment 

for socially and environmentally responsible development in mining areas. 

An important aspect of this role is to ensure that mining enterprises, as a 

part of their environmental and social responsibility, incur expenditure on 

creating alternate (man-made or constructed) assets in their respective 

mining project areas in order to replace the natural capital (mineral 

resources) damaged by mining operations. In India, the government has not 

taken this responsibility seriously, neither does the current mining law 

(MMDR Act 1957) provides for any legal requirement on the subject. In the 

Draft Mining Bill (MMDR Bill 2011), there are a few provisions concerning 

mining enterprises’ obligation to undertake socio-economic development 

work in mining areas. 

	

																																																								
16 Samatha Vs. State of A.P. & Ors, JT (1997) 6  S.C. 449(India). 
17 Kudremukh Iron and Ore Company Ltd., T.N. Godavarman Thirumulpad Vs. Union of India (UOI) and Ors, 
JT(2007) 2 SC270(India). 


