FAQ's
What is soil?

Soil is a mixture of minerals, organic matter, gases,
liquids, and countless organisms that together support life
on Earth. Soil is a natural body called the pedosphere
which has four important functions: it is a medium for
plant growth; it is a means of water storage, supply and
purification; it is a modifier of Earth's atmosphere; it is a
habitat for organisms; all of which, in turn, modify the
soil.

Soil is called the "Skin of the Earth" and interfaces with its
lithosphere, hydrosphere, atmosphere, and biosphere. The
term pedolith, used commonly to refer to the soil, literally
translates 'level stone'. Soil consists of a solid phase of
minerals and organic matter, as well as a porous phase
that holds gases and water. Accordingly, soils are often
treated as a three-state system of solids, liquids, and
gases.

What is soil pollution?

Soil contamination or soil pollution as part of land
degradation is caused by the presence of xenobiotic
(human-made) chemicals or other alteration in the natural
soil environment. It is typically caused by industrial
activity, agricultural chemicals, or improper disposal of
waste. The most common chemicals involved are
petroleumhydrocarbons, polynuclear aromatic
hydrocarbons (such as naphthalene and benzo(a)pyrene),
solvents, pesticides, lead, and other heavy metals.
Contamination is correlated with the degree of
industrialization and intensity of chemical usage.

The concern over soil contamination stems primarily from
health risks, from direct contact with the contaminated
soil, vapors from the contaminants, and from secondary
contamination of water supplies within and underlying the
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soil.l'! Mapping of contaminated soil sites and the
resulting cleanup are time consuming and expensive
tasks, requiring extensive amounts of geology, hydrology,
chemistry, computer modeling skills, and GIS in
Environmental Contamination, as well as an appreciation
of the history of industrial chemistry.

Discuss primary sources of soil pollution.
Soil pollution can be caused by the following:
Oil drilling

. Mining and activities by other heavy industries

. Accidental spills as may happen during deforestation
activities, etc.

« Corrosion of underground storage tanks (including
piping used to transmit the contents)

. Acid rain (in turn caused by air pollution)

. Intensive farming

. Agrochemicals, such as pesticides, herbicides and
fertilizers

. Industrial accidents

. Road debris

. Drainage of contaminated surface water into the soil

. Waste disposal

o Oil and fuel dumping

Nuclear wastes

Direct discharge of industrial wastes to the soil

Landfill and illegal dumping

coal ash

Electronic waste

o ammunitions and agents of war

. The most common chemicals involved are
petroleumhydrocarbons, solvents, pesticides, lead,
and other heavy metals.

. In a wider sense, genetically modified plants (GMP)
can count as a risk factor for soils, because of their
potential to affect the soil fauna. Any activity that
leads to other forms of soil degradation (erosion,
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compaction, etc.) may indirectly worsen the
contamination effects in that soil remediation
becomes more tedious.

Historical deposition of coal ash used for residential,
commercial, and industrial heating, as well as for
industrial processes such as ore smelting, were a
common source of contamination in areas that were
industrialized before about 1960. Coal naturally
concentrates lead and zinc during its formation, as
well as other heavy metals to a lesser degree. When
the coal is burned, most of these metals become
concentrated in the ash (the principal exception
being mercury). Coal ash and slag may contain
sufficient lead to qualify as a "characteristic
hazardous waste", defined in the USA as containing
more than 5 mg/|l of extractable lead using the TCLP
procedure. In addition to lead, coal ash typically
contains variable but significant concentrations of
polynuclear aromatic hydrocarbons (PAHs; e.qg.,
benzo(a)anthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, benzo(a)pyrene,
indeno(cd)pyrene, phenanthrene, anthracene, and
others). These PAHs are known human carcinogens
and the acceptable concentrations of them in soil are
typically around 1 mg/kg. Coal ash and slag can be
recognised by the presence of off-white grains in soil,
gray heterogeneous soil, or (coal slag) bubbly,
vesicular pebble-sized grains.

Treated sewage sludge, known in the industry as
biosolids, has become controversial as a "fertilizer".
As it is the byproduct of sewage treatment, it
generally contains more contaminants such as
organisms, pesticides, and heavy metals than other
soil.

In the European Union, the Urban Waste Water
Treatment Directive allows sewage sludge to be
sprayed onto land. The volume is expected to double
to 185,000 tons of dry solids in 2005. This has good
agricultural properties due to the high nitrogen and
phosphate content. In 1990/1991, 13% wet weight
was sprayed onto 0.13% of the land; however, this
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is expected to rise 15 fold by 2005. Advocatessay
there is a need to control this so that
pathogenicmicroorganisms do not get into water
courses and to ensure that there is no accumulation
of heavy metals in the top soil

What are the impacts of soil contamination?
Health effects

Contaminated or polluted soil directly affects human
health through direct contact with soil or via inhalation of
soil contaminants which have vaporized; potentially
greater threats are posed by the infiltration of soil
contamination into groundwater aquifers used for human
consumption, sometimes in areas apparently far removed
from any apparent source of above ground contamination.

Health consequences from exposure to soil contamination
vary greatly depending on pollutant type, pathway of
attack and wvulnerability of the exposed population.
Chronic exposure to chromium, lead and other metals,
petroleum, solvents, and many pesticide and herbicide
formulations can be carcinogenic, can cause congenital
disorders, or can cause other chronic health conditions.
Industrial or man-made concentrations of naturally
occurring substances, such as nitrate and ammonia
associated with livestock manure from agricultural
operations, have also been identified as health hazards in
soil and groundwater.

Chronic exposure to benzene at sufficient concentrations
is known to be associated with higher incidence of
leukemia. Mercury and cyclodienes are known to induce
higher incidences of kidney damage and some irreversible
diseases. PCBs and cyclodienes are linked to liver toxicity.
Organophosphates and carbomates can induce a chain of
responses leading to neuromuscular blockage. Many
chlorinated solvents induce liver changes, kidney changes
and depression of the central nervous system. There is an
entire spectrum of further health effects such as
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headache, nausea, fatigue, eye irritation and skin rash for
the above cited and other chemicals. At sufficient dosages
a large number of soil contaminants can cause death by
exposure via direct contact, inhalation or ingestion of
contaminants in groundwater contaminated through soil.

Ecosystem effects

Not unexpectedly, soil contaminants can have significant
deleterious consequences for ecosystems. There are
radical soil chemistry changes which can arise from the
presence of many hazardous chemicals even at low
concentration of the contaminant species. These changes
can manifest in the alteration of metabolism of endemic
microorganisms and arthropods resident in a given soil
environment. The result can be virtual eradication of some
of the primary food chain, which in turn could have major
consequences for predator or consumer species. Even if
the chemical effect on lower life forms is small, the lower
pyramid levels of the food chain may ingest alien
chemicals, which normally become more concentrated for
each consuming rung of the food chain. Many of these
effects are now well known, such as the concentration of
persistent DDT materials for avian consumers, leading to
weakening of egg shells, increased chick mortality and
potential extinction of species.

Effects occur to agricultural lands which have certain
types of soil contamination. Contaminants typically alter
plant metabolism, often causing a reduction in crop yields.
This has a secondary effect upon soil conservation, since
the languishing crops cannot shield the Earth's soil from
erosion. Some of these chemical contaminants have long
half-lives and in other cases derivative chemicals are
formed from decay of primary soil contaminants.
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