FAQ's
What is thermal pollution?

Thermal pollution is the degradation of water quality by
any process that changes ambient water temperature. A
common cause of thermal pollution is the use of water as
a coolant by power plants and industrial manufacturers.
When water used as a coolant is returned to the natural
environment at a higher temperature, the change in
temperature decreases oxygen supply and affects
ecosystem composition. Fish and other organisms adapted
to particular temperature range can be killed by an abrupt
change in water temperature (either a rapid increase or
decrease) known as "thermal shock."

Urban runoff—stormwater discharged to surface waters
from roads and parking lots—can also be a source of
elevated water temperatures.

What are the main causes and effects of thermal
pollution?

Industrial wastewater

In the United States, about 75 to 82 percent of thermal
pollution is generated by power plants. The remainder is
from industrial sources such as petroleum refineries, pulp
and paper mills, chemical plants, steel mills and smelters.
Heated water from these sources may be controlled with:

. cooling ponds, man-made bodies of water designed
for cooling by evaporation, convection, and radiation

. cooling towers, which transfer waste heat to the
atmosphere through evaporation and/or heat
transfer

. cogeneration, a process where waste heat is recycled
for domestic and/or industrial heating purposes.

Some facilities use once-through cooling (OTC) systems
which do not reduce temperature as effectively as the
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above systems. For example, the Potrero Generating
Station in San Francisco (closed in 2011), used OTC and
discharged water to San Francisco Bay approximately
10 °C (20 °F) above the ambient bay temperature.

Urban runoff

During warm weather, urban runoff can have significant
thermal impacts on small streams, as stormwater passes
over hot parking lots, roads and sidewalks. Stormwater
management facilities that absorb runoff or direct it into
groundwater, such as bioretention systems and infiltration
basins, can reduce these thermal effects. These and
related systems for managing runoff are components of
an expanding urban design approach commonly called
green infrastructure.

Retention basins (stormwater ponds) tend to be less
effective at reducing runoff temperature, as the water
may be heated by the sun before being discharged to a
receiving stream.

Warm water

Elevated temperature typically decreases the level of
dissolved oxygen of water. This can harm aquatic animals
such as fish, amphibians and other aquatic organisms.
Thermal pollution may also increase the metabolic rate of
aquatic animals, as enzyme activity, resulting in these
organisms consuming more food in a shorter time than if
their environment were not changed. An increased
metabolic rate may result in fewer resources; the more
adapted organisms moving in may have an advantage
over organisms that are not used to the warmer
temperature. As a result, food chains of the old and new
environments may be compromised. Some fish species
will avoid stream segments or coastal areas adjacent to a
thermal discharge. Biodiversity can be decreased as a
result.

High temperature limits oxygen dispersion into deeper
waters, contributing to anaerobic conditions. This can lead
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to increased bacteria levels when there is ample food
supply. Many aquatic species will fail to reproduce at
elevated temperatures.

Primary producers (e.g. plants, cyanobacteria) are
affected by warm water because higher water
temperature increases plant growth rates, resulting in a
shorter lifespan and species overpopulation. This can
cause an algae bloom which reduces oxygen levels.

Temperature changes of even one to two degrees Celsius
can cause significant changes in organism metabolism and
other adverse cellular biology effects. Principal adverse
changes can include rendering cell walls less permeable to
necessary osmosis, coagulation of cell proteins, and
alteration of enzymemetabolism. These cellular level
effects can adversely affect mortality and reproduction.

A large increase in temperature can lead to the denaturing
of life-supporting enzymes by breaking down hydrogen-
and disulphide bonds within the quaternary structure of
the enzymes. Decreased enzyme activity in aquatic
organisms can cause problems such as the inability to
break down lipids, which leads to malnutrition.

In limited cases, warm water has little deleterious effect
and may even lead to improved function of the receiving
aquatic ecosystem. This phenomenon is seen especially in
seasonal waters and is known as thermal enrichment.
An extreme case is derived from the aggregation habits of
the manatee, which often uses power plant discharge sites
during winter. Projections suggest that manatee
populations would decline upon the removal of these
discharges.

Cold water

Releases of unnaturally cold water from reservoirs can
dramatically change the fish and macroinvertebrate fauna
of rivers, and reduce river productivity. In Australia,
where many rivers have warmer temperature regimes,
native fish species have been eliminated, and
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macroinvertebrate fauna have been drastically altered.
This may be mitigated by designing the dam to release
warmer surface waters instead of the colder water at the
bottom of the reservoir.

Thermal shock

When a power plant first opens or shuts down for repair
or other causes, fish and other organisms adapted to
particular temperature range can be killed by the abrupt
change in water temperature, either an increase or
decrease, known as "thermal shock.

Discuss the impact of nuclear hazards.

Sources/causes of nuclear hazards

The sources of radioactivity are both natural and man-
made. The natural sources include:

1) Cosmic rays from outer space. The quantity depends
on altitude and latitude; it is more at higher latitudes and
high altitudes.

2) Emissions from radioactive materials from the Earth's
crust.

People have been exposed to low levels of radiation from
these natural sources for several millenia. But it is the
man-made sources which are posing a threat to mankind.
The man-made sources of radioactivity are nuclear wastes
(i.e., waste material that contains radioactive nuclei)
produced during the:

1) Mining and processing of radioactive ores;

2) Use of radioactive material in nuclear power plants;



3) Use of radioactive isotopes in medical, industrial and
research applications; and

4) Use of radioactive materials in nuclear weapons.

The greatest exposure to human beings comes from the
diagnostic use of X-rays, radioactive isotopes used as
tracers and treatment of cancer and other ailments.

Effects of nuclear hazards

The effects of radioactive pollutants depend upon half-life,
energy releasing capacity, rate of diffusion and rate of
deposition of the contaminant. Various atmospheric
conditions and climatic conditions such as wind,
temperature and rainfall also determine their effects.

All organisms are affected from radiation pollution, and
the effects are extremely dangerous. The effects may be
somatic (individual exposed is affected) or genetic (future
generations) damage. The effects are cancer, shortening
of life span and genetic effects or mutations. Some of the
possible effects are listed as under:

1) Radiations may break chemical bonds, such as DNA in
cells. This affects the genetic make-up and control
mechanisms. The effects can be instantaneous, prolonged
or delayed types. Even it could be carried to future
generations.

2) Exposure at low doses of radiations (100-250 rads),
men do not die but begin to suffer from fatigue, nausea,
vomiting and loss of hair. But recovery is possible.

3) Exposure at higher doses (400-500 rads), the bone
marrow is affected, blood cells are reduced, natural
resistance and fighting capacity against germs is reduced,
blood fails to clot, and the irradiated person soon dies of
infection and bleeding.



4) Higher irradiation doses (10,000 rads) Kkill the
organisms by damaging the tissues of heart, brain, etc.

5) Workers handling radioactive wastes get slow but
continuous irradiation and in course of time develop
cancer of different types.
6) Through food chain also, radioactivity effects are
experienced by man.

But the most significant effect of radioactivity is that it
causes long range effects, affecting the future of man and
hence the future of our civilization.

Discuss the premise of solid waste management.

Waste management is all the activities and actions
required to manage waste from its inception to its final
disposal.!*! This includes amongst other things, collection,
transport, treatment and disposal of waste together with
monitoring and regulation. It also encompasses the legal
and regulatory framework that relates to waste
management encompassing guidance on recycling etc.

The term usually relates to all kinds of waste, whether
generated during the extraction of raw materials, the
processing of raw materials into intermediate and final
products, the consumption of final products, or other
human activities, including municipal (residential,
institutional, commercial), agricultural, and social (health
care, household hazardous wastes, sewage sludge).!”
Waste management is intended to reduce adverse effects
of waste on health, the environment or aesthetics.

Waste management practices are not uniform among
countries (developed and developing nations); regions
(urban and rural area), and sectors (residential and
industrial)
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Central principles of waste management

There are a number of concepts about waste management
which vary in their usage between countries or regions.
Some of the most general, widely used concepts include:

Waste hierarchy

The waste hierarchy refers to the "3 Rs" reduce, reuse
and recycle, which classify waste management strategies
according to their desirability in terms of waste
minimisation. The waste hierarchy remains the
cornerstone of most waste minimisation strategies. The
aim of the waste hierarchy is to extract the maximum
practical benefits from products and to generate the
minimum amount of waste; see: resource recovery.The
waste hierarchy is represented as a pyramid because the
basic premise is for policy to take action first and prevent
the generation of waste. The next step or preferred action
is to reduce the generation of waste i.e. by re-use. The
next is recycling which would include composting.
Following this step is material recovery and waste-to-
energy. Energy can be recovered from processes i.e.
landfill and combustion, at this level of the hierarchy. The
final action is disposal, in landfills or through incineration
without energy recovery. This last step is the final resort
for waste which has not been prevented, diverted or
recovered. The waste hierarchy represents the
progression of a product or material through the
sequential stages of the pyramid of waste management.
The hierarchy represents the latter parts of the life-cycle
for each product.

Life-cycle of a product

The life-cycle begins with design, then proceeds through
manufacture, distribution, use and then follows through
the waste hierarchy's stages of reuse, recovery, recycling
and disposal. Each of the above stages of the life-cycle
offers opportunities for policy intervention, to rethink the
need for the product, to redesign to minimize waste
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potential, to extend its use.'*! The key behind the life-
cycle of a product is to optimize the use of the world's
limited resources by avoiding the unnecessary generation
of waste.

Resource efficiency

Resource efficiency reflects the understanding that
current, global, economic growth and development cannot
be sustained with the current production and consumption
patterns. Globally, we are extracting more resources to
produce goods than the planet can replenish.!*! Resource
efficiency is the reduction of the environmental impact
from the production and consumption of these goods,
from final raw material extraction to last use and disposal.
This process of resource efficiency can address
sustainability.

Polluter pays principle

The Polluter pays principle is a principle where the
polluting party pays for the impact caused to the
environment. With respect to waste management, this
generally refers to the requirement for a waste generator
to pay for appropriate disposal of the unrecoverable
material
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