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ENVIRONMENT SAMPLE 

 

BIO-REMEDIATION 

 

Meaning of Bioremediation 
 

It is a type of waste management technique which 
involves the use of organisms to remove or utilize the 
pollutants from a polluted area. 
It is biotechnical process that abates/ cleans up 
contamination. 

In-situ 
(Treated at 
contaminated 
site) 

Bio-venting It involves supplying of air and nutrients through wells to 
contaminated soil to stimulate the growth of 
microorganisms. 

Bio-sparging It involves the pressurized injection of air below the water 
table to increase the content of groundwater oxygen 
concentration and also increase the rate of biological 
degradation of wastes by naturally occurring 
Microorganisms. 

Bioaugmentation It involves the continuous addition of microorganisms 
(indigenous or exogenous) to the contaminated sites. 

Ex-situ 
(Contaminants 
excavated out 
of the 
location) 

Land farming Contaminated soil is excavated and spread over a 
prepared bed and periodically tilled until pollutants are 
degraded. 

Composting It involves the use of a biological system of micro-
organisms in a mature, cured compost to sequester or 
break down contaminants in water or soil. 

Bio-pile It is a hybrid of landfarming and composting. Essentially, 
engineered cells are constructed as aerated composted 
piles. 

Bioreactor It involves the processing of contaminated solid material 
(soil, sediment, sludge) or water through an engineered 
containment system. 

Based on type 
organisms 
used 

Phytoremediation Use of plants to decontaminate. 

Mycoremediation Fungi are used to decontaminate. 

Bacterioremediation Bacteria used to decontaminate. 

Advantages   Useful for the complete destruction of a wide variety of contaminants. 

 The complete destruction of target pollutants is possible. 

 Less expensive. 

 Environment friendly. 

Disadvantages  Bioremediation is limited to those compounds that are biodegradable. 
Not all compounds are susceptible to rapid and complete degradation. 

 Biological processes are often highly specific. 

 It is difficult to extrapolate from bench and pilot scale studies to full-scale 
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field operations. 

 Bioremediation often takes longer time than other treatment process. 

 
 

SMOG AND ACID RAIN 

 

SMOG 
 

Smog = smoke + fog (smoky fog) caused by the burning of large amounts 
of coal, vehicular emission and industrial fumes (Primary pollutants). 

 Smog contains soot particulates like smoke, sulphur dioxide, nitrogen 
dioxide and other components. 

Sulfurous 
Smog 

 Also called “London smog,” (first formed in London). 

 Sulfurous smog results from a high concentration of Sulfur Oxides in 
the air and is caused by the use of sulfur bearing fossil fuels, 
particularly coal and diesel (Coal was the mains source of power in 
London during 19th century. The effects of coal burning were observed 
in early 18th century). 

 This type of smog is aggravated by dampness and a high concentration 
of suspended particulate matter in the air. 

Photochemical 
Smog 

 Also known as “Los Angeles smog”. 

 Photochemical smog occurs most prominently in urban areas that have 
large numbers of automobiles (Nitrogen oxides are the primary 
emissions).  

 When pollutants such as nitrogen oxides (primary pollutant) and 
volatile organic compounds (primary pollutant) react together in the 
presence of sunlight, ozone (Secondary pollutant) and peroxyacetyl 
nitrate (PAN) (Secondary pollutant) are formed. 

 Nitrogen oxides + Sunlight + Hydrocarbons = Ozone + PAN 

 The resulting smog causes a light brownish coloration of the 
atmosphere, reduced visibility, plant damage, irritation of eyes, and 
respiratory distress. 

 
 

ACID RAIN 
Acid rain, or acid deposition, is a broad term that includes any form of precipitation with 
acidic components, such as sulfuric or nitric acid that fall to the ground from the 
atmosphere in wet or dry forms. This can include rain, snow, fog, hail or even dust that is 
acidic.   

What Causes 
Acid Rain? 
 

 Acid rain results when sulfur dioxide (SO2) and nitrogen oxides (NOX) 
react with water, oxygen and other chemicals to form sulfuric and 
nitric acids. These then mix with water and other materials before 
falling to the ground. 
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 While a small portion of the SO2 and NOX that cause acid rain is from 
natural sources such as volcanoes, most of it comes from the burning 
of fossil fuels. The major sources of SO2 and NOX in the atmosphere 
are: 

 Burning of fossil fuels  
 Vehicles and heavy equipment. 
 Manufacturing, oil refineries and other industries. 

Forms of Acid 
Deposition 
 

Wet Deposition - The sulfuric and nitric acids formed in the atmosphere 
fall to the ground mixed with rain, snow, fog, or hail.   

Dry Deposition - Acidic particles and gases can also deposit from the 
atmosphere in the absence of moisture as dry deposition.  

Effects of Acid 
Rain 

On Ecosystems 

 Fish and Wildlife – some acidic lakes have no fish, animals or plants it 
eats might not tolerate moderately acidic water. 

 Plants and Trees - Acid rain also removes minerals and nutrients from 
the soil, Dead or dying trees 

 Episodic acidification 

 Nitrogen Pollution 
On Materials 

 Dry deposition on statues, buildings, and other manmade structures, 
and damage their surfaces. 

 The acidic particles corrode metal and cause paint and stone to 
deteriorate more quickly. They also dirty the surfaces of buildings 

 

EUTROPHICATION AND ALGAL BLOOMS 

 Eutrophication is the pollution of water because of over-supply of nutrients while algal 
blooms are an excessive growth of algae in the water. 

 Both eutrophication and algal bloom usually occurs due to the introduction of a nutrient 
(such as nitrogen or phosphorus) into an aquatic ecosystem. 

 Algal blooms can be any colours, but the most common ones are red or brown. These 
blooms are commonly referred to as red or brown tides. 

 Water temperature has also been related to the occurrence of algal blooms, with 
unusually warm water being conducive to blooms.  

 Eutrophication can also occur outside water bodies. For example, soils can be eutrophic 
when they have high levels of nitrogen, phosphorous or other nutrients. 

 
Algae is a term that is used to describe both unicellular and multicellular, photosynthetic 
organisms. Discolouration of the water characterises a unicellular algal bloom. Giant kelp 
forests are examples of a multicellular algal bloom. 
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CAUSES OF ALGAL BLOOM 
 

Nutrient 
Increase 
 
(Manmade 
or Natural) 

 The most common cause of algal blooms is a sudden increase of 
nutrients which are typically needed by algae for growth.  

 These nutrients are usually introduced into an aquatic ecosystem 
through agricultural runoffs, sewage runoffs and other anthropogenic 
causes. 

 However, algal blooms can also be caused naturally.  

 Ocean currents drive up nutrients to the surface from the depths, and 
the abundance of nutrients, combined with sunlight on the ocean 
surface provides a very favourable environment for the algae to grow. 
These conditions will lead to the rapid growth of algae. 

Temperature  Early blue–green algal blooms usually develop during the spring when 
water temperature is higher and there is increased light 

 Water temperatures above 25°C are optimal for growth of 
Cyanobacteria.  

 In temperate regions, blue–green algal blooms generally do not persist 
through the winter months due to low water temperatures.  

Stable 
Conditions  
 

 Most of blue–green algae prefer stable water conditions with low 
flows, long retention times, light winds and minimal turbulence  

 Thermal stratification occurs when the top layer of the water column 
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becomes warmer and the lower layer remains cooler. When the two 
layers stop mixing, the upper layer becomes more stable and summer 
blooms of blue-green algae are supported 

Turbidity  Turbidity is caused by the presence of suspended particles and organic 
matter in the water column 

 When turbidity is low, more light can penetrate through the water 
column. This creates optimal conditions for algal growth. 

 

IMPACT OF ALGAL BLOOM 

 

Loss of fresh 
water lakes  

 Eutrophication eventually creates detritus layer in lakes and produces 

successively shallower depth of surface water.   

 Eventually the water body is reduced into marsh whose plant 
community is transformed from an aquatic environment to 
recognizable terrestrial 

Hypoxia  Eutrophication promotes overgrowth of plants and algae. After such 
organisms die, the bacterial degradation of their biomass consumes 
the oxygen in the water, thereby creating the state of hypoxia (state of 
having less oxygen).  

Harmful 
algal 
blooms(HAB) 

 Blooms which can injure animals or the ecology are called HAB 

 In a marine environment, single-celled, autotrophic organisms form 
the base of the food web. These organisms are called phytoplankton, 
and about 5,000 species have been discovered till date. 

 Of these 5,000 species, 2% of phytoplankton species are known to be 
toxic. These toxin-producing species are termed as Harmful Algal 
Blooms (HABs) 

 HABs cause damage by producing biological toxins or interfere with 
mechanical functions or organisms.  

 HABs are also responsible for mass die-offs, where a large population 
of species dies after consumption of the toxic algae. 

 HABs most notably affect sea birds, sea turtles, marine mammals and 
many species of finfishes. Though marine life is affected the most, the 
toxins can travel through the food chain and enter the human body. 
This can cause adverse repercussions from gastrointestinal ailments to 
paralysis. 

New species 
invasion 
 

 Eutrophication may make the ecosystem competitive by transforming 
the normal limiting nutrient to abundant level. This causes shifts in 
species composition of the ecosystem. 

Human 
Health 

 Humans become seriously ill from eating oysters and other shellfish 
contaminated with toxins produced as a result of the eutrophication 
process.  

 It can cause eye, skin and respiratory irritation to swimmers, boaters 
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and residents of coastal areas. 

Loss of coral 
reefs 

 This can occur due to a decrease in water transparency as a result of 
eutrophication. 

Economic 
Impact 

 The substantial loss of aquatic life has a devastating effect on fisheries 
and the fishing industry. Its adverse impact goes beyond the fishing 
industry. Recreational fishing which is the backbone of the tourism 
industry also suffers from a loss of revenues. 

 Affects navigation due to increased turbidity (increased cloudiness or 
haziness in water bodies). 

Dead Zones  Dead zones are areas in the ocean with very low oxygen concentration 
(hypoxic conditions). Dead zones (biological deserts) are increasing in 
the coastal delta and estuarine regions. 

 Dead zones emerge when influx of chemical nutrients spur algae 
growth. 

 These zones usually occur 200-800 meters (in the saltwater layer) 
below the surface. 

 Dead zones are detrimental to animal life. Most of the animal life 
either dies or migrates from the zone. 

 One of the largest dead zones forms in the Gulf of Mexico every spring 
(farmers fertilize their crops and rain washes fertilizer off the land and 
into streams and rivers). 

 There’s a dead zone in Gulf of Oman and it’s growing 

 

MITIGATION OF ALGAL BLOOM 
 

Sewage Water 
Treatment 

 Treating Industrial effluents domestic sewage to remove nutrient-
rich sludge through wastewater processing. 

Riparian buffer 
 

 Interfaces between a flowing body of water and land created near 
the waterways, farms, roads, etc. in an attempt to filter pollution. 

 Sediments and nutrients are deposited in the buffer zones instead 
of deposition in water (Wetlands, estuaries are natural riparian 
buffers). 

Change in 
Agricultural 
Practices 

 Increase in efficiency of nitrogen & phosphorous fertilisers and 
using them at adequate levels. 

 Nitrogen testing & modelling: N-Testing is a technique to find the 
optimum amount of fertiliser required for crop plants. It will 
reduce the amount of nitrogen lost to the surrounding area. 

 Encouraging organic farming. 
 Reduction in nitrogen emission from vehicles and power plants. 

 


