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Introduction:
In the 1930s, Nuclear Energy was born. Physicists realised that neutrons

could split atoms, and that principle holds the foundation for 10.1% of the total

electricity generation worldwide. Nuclear energy is one of the fastest-growing forms

of energy generation, with over 33 countries having nuclear power reactors. Despite

Nuclear Energies growing popularity, it does come with some major side effects that

can lead to externalities. Nuclear energy is non-renewable, and most waste products

are highly toxic. The waste created contains radioactive materials which are

classified as low-level (LLW), intermediate-level (ILW), or high-level (HLW),

dependent, primarily, on its level of radioactivity. If not contained, these waste

products can cause acute health effects such as skin burns and acute radiation

syndrome after human exposure. They can also result in long-term health effects

such as cancer and cardiovascular disease.

Definition of Key Terms:
1. Nuclear Waste: This is a type of hazardous waste containing radioactive

material. Numerous operations, such as nuclear medicine, nuclear research,

nuclear energy production, rare-earth mining, and nuclear weapons

reprocessing, can result in this type of waste.

2. Terrorism: The unlawful use of violence and intimidation, especially against

civilians, in the pursuit of political aims.

3. Nuclear terrorism: Any person or group committing terrorism by detonating

a nuclear weapon (eg, illegal use of violence for a political or religious

cause).

4. Very Low-Level Waste (VLLW): Waste that does not meet the criteria for

exemption, but has such low activity content that it does not need a high level
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of containment and isolation. It is thus suitable for disposal in near-surface

landfill-type facilities

5. Low-Level Waste (LLW): LLW has a radioactive content not exceeding four

giga-becquerels per tonne (GBq/t) of the alpha activity or 12 GBq/t

beta-gamma activity. LLW is generated from hospitals and industry, as well as

the nuclear fuel cycle. It comprises paper, rags, tools, clothing, filters, etc.,

which contain small amounts of mostly short-lived radioactivity. To reduce its

volume, LLW is often compacted or incinerated before disposal. LLW

comprises some 90% of the volume but only 1% of the radioactivity of all

radioactive waste.

6. Intermediate-Level Waste (ILW): ILW is more radioactive than LLW, but the

heat it generates (<2 kW/m3) is not sufficient to be taken into account in the

design or selection of storage and disposal facilities. ILW typically comprises

resins, chemical sludges, and metal fuel cladding, as well as contaminated

materials from reactor decommissioning. Smaller items and any non-solids

may be solidified in concrete or bitumen for disposal. It makes up some 7%

of the volume and has 4% of the radioactivity of all radioactive waste.

7. High-Level Waste (HLW): HLW is sufficiently radioactive for its decay heat

(>2kW/m3) to increase its temperature, and the temperature of its

surroundings, significantly. HLW arises from the 'burning' of uranium fuel in a

nuclear reactor and accounts for just 3% of the volume, but 95% of the total

radioactivity of produced waste

8. Dirty-Bomb: A conventional bomb with radioactive material. It can also be

created from radioactive waste.

Background Information

Spent nuclear fuel, one of the most dangerous and toxic materials known, can

be regenerated into fresh fuel or weapons-grade materials, resulting in massive

amounts of highly active waste. Much of nuclear waste generally occurs from

products that use nuclear energy, rather than waste from nuclear plants themselves -

eg gamma ray sterilised medical equipment. This waste, especially when improperly

disposed of, poses numerous terrorist and safety dangers worldwide. For example,

suicide terrorists may possibly attempt to break into a nuclear power station and
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construct and detonate a "dirty bomb"—an explosive-packed with radioactive

material, which can release radioactive elements into the surrounding environment,

causing major health and safety threats.

The creation of Dirty Bombs, and possibly bombs of higher calibre are a major

concern for many. To create a dirty bomb, a terrorist organization must obtain

radioactive material through one of the numerous radioactive sources or orphaned

sources over the earth. However, this can also be obtained through the black market,

and there has been a steady increase in the illicit trafficking of radioactive sources

from 1996 to 2004. However, these recorded trafficking incidents mostly refer to

rediscovered orphan sources with no recorded signs of criminal activity.

Historical Events

First Attempt at Radiological Terror

In 1995, A group of Chechen insurgents buried a caesium-137 source

wrapped in explosives in Moscow's Izmaylovsky Park in November 1995. The device

was never detonated, and the event said to be was only a publicity stunt, according

to a Chechen rebel leader. The Chechen Security Service revealed the second

attempt in December 1998, after discovering a container containing radioactive

material tied to an explosive mine. The same Chechen separatist organisation was

suspected of being involved.

Fukushima nuclear disaster

The Fukushima Nuclear Disaster in 2011 was a result of a major earthquake

followed by a 15-metre tsunami that disabled the power supply and cooling of three

core reactors in the power plant. This also led to high radioactive releases in the next

6 days, eventually a total of some 940 PBq (I-131 eq). It was a level 7 on the

International Nuclear and Radiological Scale (INES). It is said to be the second worst

nuclear disaster in the world

Chernobyl nuclear disaster

The 1986 Chernobyl disaster was brought on by a defective reactor design

that was operated by unqualified staff. At least 5% of the radioactive reactor core
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was released into the environment as a result of the steam explosion and flames,

depositing radioactive elements throughout much of Europe.

Current Situation

Storage and disposal of radioactive waste

Deep geological disposal

A deep geological repository is a way of storing hazardous or radioactive

waste within a stable geologic environment. The most widely proposed deep

geological disposal concept is for a mined repository comprising tunnels or caverns

into which packaged waste would be placed. Deep geological disposal is the

preferred option for nuclear waste management in most countries, including

Argentina, Australia, Belgium, Canada, Czech Republic, Finland, France, Japan, the

Netherlands, the Republic of Korea, Russia, Spain, Sweden, Switzerland, the UK,

and the USA. It is said to be the safest option for long-term management of spent

nuclear fuel, high-level waste and long-lived radioactive waste

Near-surface disposal

Near-surface disposal facilities at ground level. These facilities are on or

below the surface where the protective covering is of the order of a few metres thick.

Waste containers are placed in constructed vaults and when full the vaults are

backfilled. Eventually, they will be covered and capped with an impermeable

membrane and topsoil. These facilities may incorporate some form of drainage and

possibly a gas venting system. It is normally for LLW or ILW. Some countries using

these facilities are UK, USA, Spain, France Japan

Nuclear waste recyclement

The majority of the material in used nuclear fuel may be recycled and is

regarded as recyclable by many countries, despite the fact that some, most notably

the USA, treat it as waste. Plutonium-238 (an element on the periodic table)

generates significant heat through its radioactive decay process, which makes it

useful as a heat source for sensitive electrical components in satellites, as well as a

power source for satellites. Plutonium recycling has been employed by nations including

France, Japan, Germany, Belgium, and Russia to produce electricity while lowering
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the radioactive footprint. Some of the by-products (approximately 4%), mainly the

fission products, will still require disposal in a repository through a process called

vitrification. Vitrification is the process of freezing so rapidly that the water molecules

don't have time to form ice crystals, and instead instantaneously solidify into a

glass-like structure.

Health effects

At high doses, ionizing radiation can cause immediate damage to a person's

body, including, at very high doses, radiation sickness and death. Exposure to large

amounts of radioactivity can cause nausea, vomiting, hair loss, diarrhoea,

haemorrhage, destruction of the intestinal lining, and central nervous system

damage. It also causes DNA damage and raises the risk of cancer, particularly in

young children and foetuses.

Economic effects

Major Parties Involved and Their Views

The International Atomic Energy Agency (IAEA) and the United Nations (UN)

The IAEA works with member nations to promote and ensure the safe, secure

and peaceful use of nuclear technologies. Though The IAEA is not part of the United

Nations, there is an agreement signed in 1957 between them as follows “The Agency

undertakes to conduct its activities in accordance with the Purposes and Principles of

the United Nations Charter to promote peace and international cooperation, and in

conformity with policies of the United Nations furthering the establishment of

safeguarded worldwide disarmament and in conformity with any international

agreements entered into pursuant to such policies.”

The United States

The USA is the world’s largest producer of nuclear power, it has a total

installed nuclear capacity of 91.5GW, generated by 93 reactors across 30 states. In

2019, the country used these to generate 843TWh; more than 30% of global nuclear

energy production.
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Russia

Russia currently operates nuclear reactors in 11 nations, with others under

construction or planned. Existing nuclear power plants are currently experiencing

issues with waste storage and disposal. These may emerge as a result of restricted

on-site storage space and a scarcity of waste processing facilities. Many Russian

military nuclear installations have also experienced a series of problems with

radioactive waste.

Japan

Japan has a full fuel cycle set-up, including enrichment and reprocessing of

used fuel for recycling. Japan has been a leading country in nuclear R&D, notably with

fast reactors. Following the Fukushima accident, its regulatory structure was

completely overhauled. They have 33 nuclear reactors in operation with a net installed

capacity of 31.7 GW.

China

With the Chinese Nuclear industry starting in the 1950s, the nation's

radioactive waste is mostly created by the nuclear fuel cycle, nuclear applications, and

NORM/TENORM sectors. China has since built a nuclear fuel cycle system that

includes uranium discovery, isotope separation, nuclear fuel manufacture etc. There

are currently six nuclear power plants (NPPs) in operation, ten nuclear reactors, and

three NPPs under construction. Recently, the Chinese have undertaken efforts to

convert their radioactive waste into glass.

UN Involvement, Relevant Resolutions, Treaties and Events

● Transforming our world: the 2030 Agenda for Sustainable Development,

21/08/2015 (A/RES/70/1)

o Articles 3, 14, and 15 (Good Health And Well-being, Life Below Water,

Life on Land) are all targeting nuclear waste impacts

● Agenda 21, 23/04/1992
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o In a larger context of an interactive and integrated approach to

radioactive waste management and safety, the goal of this initiative

was to ensure that radioactive wastes were safely managed,

transported, stored, and disposed of with a view to preserving human

health and the environment.

● Joint Convention on the safety of spent fuel management and on the safety of

radioactive waste management, 05/09/1997

● Convention on Assistance in the Case of a Nuclear Accident or Radiological

Emergency, 18/11/1986

o This convention was made a few months after the Chernobyl Accident,

regarding the provision of assistance when a nuclear accident or

radiological emergency is to happen

Possible Solutions

1. Promoting policies and practical measures to minimise and limit the

generation of radioactive wastes and ensure their safe storage, transportation

and disposal.

2. Promoting proper planning and environmental impact assessments and

analysis for the safe management of radioactive waste, including emergency

procedures, storage, transportation and disposal, prior to and after activities

that generate such waste.

3. Ensuring radioactive wastes are disposed of in the territory of the State in

which they are generated as far as is compatible with the safety of the

management of such material to decrease the risk of spillage during

transportation.

4. Prohibit the export of radioactive wastes to countries that do not have the

appropriate waste treatment and storage facilities.

5. Restricting the storage or disposal of high-level, intermediate-level and

low-level radioactive wastes near marine environments to prevent the

contamination of water.

6. Establishing viable legislation for the avoidance of terrorism in nuclear waste

such as Enforcing regulations to reduce the number of orphaned radioactive

sources in a member nation.
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