Environment may be broadly understood to mean our surroundings. It can be divided into non-living and living components. The
Environment provides resources which support life on the earth and which also help in the growth of a relationship of interchange
between living organisms and the environment in which they live. It is important to realize that humans enjoy a unique position in
nature due to their exceptional ability to influence and mould the environment.
We must also understand the complexities of, man-environment inter-change and the impact that has been made on the
environment since the beginning of the industrial revolution.
The term the environment comes from the French word environ and means
everything that surrounds us.

ISO 14001 defines the environment as:
 “surroundings in which an organization operates, including air, water,
land, natural resources, flora, fauna, humans and their interrelation
NOTE: Surroundings in this context extend from within an organization
to the global system.”

Other Definition :
 Environment refers to the surrounding of an object, it can be Natural
Environment, Locally Built Environment, Bio-Physical.
 ISO14001 defines environmental impact as:
“any change to the environment, whether adverse or beneficial,
wholly or partially resulting from an organization’s activities, products
or services”
What are the Environment issues around the Globe
o Climate change (General/ Everyone’s responsibility/ All concern) —Global warming, Global dimming, Fossil fuels, Sea level rise,
Greenhouse gas, Ocean acidification, Shutdown of thermohaline circulation, Environmental impact of the coal industry, Urban
Heat Islands
o Conservation (of Nature & its resources-Bio Physical) (General/
Everyone’s responsibility) —Species extinction, Pollinator
decline, Coral bleaching, Holocene extinction, Invasive species,
Poaching, Endangered species
o Energy (Occupational/Corporate Responsibilities/Everyone’s
responsibility—Energy conservation, Renewable energy,
Efficient energy use, Renewable energy commercialization,
Environmental impact of the coal industry, Environmental
impact of hydraulic fracturing
o Environmental Health (Corporate / General Responsibilities) —
Air quality, Asthma, Environmental impact of the coal industry,
Electromagnetic fields, Electromagnetic radiation and health,
Indoor air quality, Lead poisoning, Sick Building Syndrome,
Environmental impact of hydraulic fracturing
o Environnemental dégradation — Eutrophication, Habitat
destruction, Invasive species,
o Intensive Farming (General Responsibilities) —Overgrazing, Irrigation, Monoculture, Environmental effects of meat production,
Slash and burn, Pesticide drift, Plasticulture
o Land Degradation (General Responsibilities)- Land pollution, Desertification
o Soil — Soil conservation, Soil erosion, Soil contamination, Soil salination, Alkali soils
o Land use — Urban sprawl, Habitat fragmentation, Habitat destruction
Effects of climate change
o Over Population (General) —Burial, Water crisis, Overpopulation in companion animals, Tragedy of the commons, Gender
Imbalance in Developing Countries, Sub-replacement fertility levels in developed countries

o Ozone Depletion (Corporate & General) CFC, Biological effects of UV exposure
o Pollution (Corporate / General) — Environmental impact of the coal industry, Nonpoint

o

o
o
o
o
o
o

o

source pollution, Point source pollution, Light pollution, Noise pollution
Land pollution — solid waste from industrial processes deposited on land
Water pollution — Environmental impact of the coal industry, Acid rain, Eutrophication,
Marine pollution, Ocean dumping, Oil spills, , Environmental impact of hydraulic fracturing
Air pollution — Environmental impact of the coal industry, Smog, Tropospheric ozone,
Indoor air quality, Volatile organic compound, Atmospheric particulate matter,
Environmental impact of hydraulic fracturing
Waste Management (Corporate / General) — Electronic waste, Litter, Waste disposal
incidents, Marine debris, Medical waste, Landfill, Leachate, Environmental impact of the
coal industry, Incineration, Great Pacific Garbage Patch, Exporting of hazardous waste,
Environmental impact of hydraulic fracturing
Resource depletion — Exploitation of natural resources, Overdrafting
Consumerism — Consumer capitalism, Planned obsolescence, Over-consumption
Fishing — Blast fishing, Bottom trawling, Cyanide fishing, Ghost nets, Illegal, unreported and
unregulated fishing, Overfishing, Shark finning, Whaling
Logging — Clear cutting, Deforestation, Illegal logging
Mining — Acid mine drainage, Environmental impact of hydraulic fracturing, Mountaintop
removal mining, Slurry impoundments
Toxins — Chlorofluorocarbons (CFCs) , DDT, Endocrine disruptors, Dioxin, Toxic heavy
metals, Environmental impact of the coal industry, Herbicides, Pesticides, Toxic waste,
Bioaccumulation, Biomagnification, Environmental impact of hydraulic fracturing
Nuclear issues — Nuclear fallout, Nuclear meltdown, Nuclear power, Nuclear weapons,
Nuclear and radiation accidents, Nuclear safety, High-level radioactive waste management

Environmental awareness
The growth and development of awareness, understanding and consciousness toward the biophysical environment and its problems,
including human interactions and effects. Environmental awareness or Environmentalism is a broad philosophy, ideology and social
movement regarding concerns for environmental conservation and improvement of the health of the environment, particularly as the
measure for this health seeks to incorporate the concerns of non-human elements. Environmentalism advocates the preservation,
restoration and/or improvement of the natural environment, and a movement to control pollution or protect plant and animal diversity At
its crux, environmentalism is an attempt to balance relations between humans and the various natural systems on which they depend in
such a way that all the components are accorded a proper degree of sustainability.
Environmental awareness is crucial at this point in history, since nature is trying to bring back the earth’s balance by taking back what man
has claimed. Therefore, becoming aware of the reality is important and vital to our very survival. The more the environment becomes
threatened by what we are all doing, the more we will experience many untoward abnormal weather conditions.
In the past 100 years or so there has been a steady increase in the amount of carbon dioxide released to the earth’s surface and this has
caused our atmosphere to change dramatically. Climate change is caused by many reasons such as excess carbon dioxide that is linked to
numerous man made activities.
The greenhouse effect can cause many changes in our climate such as the Earth’s polar caps melting and thus increase the ocean level,
and subsequently flooding the nearby coastal cities or low lying regions. In fact, it has already happened in some countries i.e. places
where an hour of rain caused major flooding and destroyed houses, crops and businesses.
Although, a large quantity of carbon dioxide will greatly benefit some plants, the effects on the lives of many people does not
compensate to the positive effects. There are a lot of changes that could happen this is why it is important to have at least a knowledge
or environmental awareness so as to know more about the impact of greenhouse effect.
It is also evident that the business activity which includes almost every type of industrial and non industrial activities contributes the most
in the environmental degradation. It is therefore management of environment and its safety is utmost required. Various laws and
guidance have been made to conserve the environment which deals almost all the aspect of environment safety.
Environmental Management
Environment Management is a process that industries, companies, and individuals undertake to regulate and protect the health of the
natural world. In most cases, it does not actually involve managing the environment itself, but rather is the process of taking steps and
promoting behaviours that will have a positive impact on how environmental resources are used and protected. Organizations engage in
environmental management for a couple of different reasons, but caring for the natural world, following local laws and rules about
conservation, and saving money are usually near the top of most lists. Management plans look different in different industries, but all aim
for roughly the same goals.
Plan, Do, Check model
Most management plans roughly follow a “plan, do, check” model. The first step, planning, requires the organization to set out specific
goals, like reducing wastewater, implementing new standards for toxin disposal, or better managing erosion. Once an end-point has been
identified, management need to come up with a systematic way of bringing the entire organization into compliance.

Next, the company needs to actually take steps to implement the processes laid out in the planning stage. This is the “do” aspect, and it
can be harder than it sounds. Action typically requires a coordinated effort that must be put into place over several weeks or months;
more often than not, this step is ongoing, and cannot easily be “checked off” a list.
Progress assessments are one of the best ways for organizations to gauge how well they are sticking to their plan. Regular status checks
help groups see what is working and what is not, ideally with time to spare to make changes and improvements as needed. This step
often involves reports and analysis collected over time, and feedback that is generated during this phase is frequently used to improve
planning and doing going forward. In most cases, environmental management is something of a cyclical process that continues.
Most often, companies choose either standard Environment Management System (EMS) or if required tailored EMS are made to suit the
best possible results as required by the legal framework.
What is an EMS?
An Environmental Management System (EMS) is a set of processes and practices that enable an organization to reduce its environmental
impacts and increase its operating efficiency. In other words An Environmental Management System (EMS) is a framework that helps a
company achieve its environmental goals through consistent control of its operations. The assumption is that this increased control will
improve the environmental performance of the company. The EMS itself does not dictate a level of environmental performance that must
be achieved; each company's EMS is tailored to the company's business and goals. An EMS helps a company address its regulatory
demands in a systematic and cost-effective manner. This proactive approach can help reduce the risk of non-compliance and improve
health and safety practices for employees and the public.
An EMS can also help address non-regulated issues, such as energy conservation, and can promote stronger operational control and
employee stewardship. Basic Elements of an EMS:
• Reviewing the company's environmental goals
• Analyzing its environmental impacts and legal requirements
• Setting environmental objectives and targets to reduce environmental
impacts and comply with legal requirements
• Establishing programs to meet these objectives and targets
• Monitoring and measuring progress in achieving the objectives
• Ensuring employees' environmental awareness and competence
• Reviewing progress of the EMS and making improvements
EMS is typically reported using International Organization of Standards (ISO) 14001
to help understand the EMS process. An Environmental Management System
(EMS):
• Serves as a tool, or process, to improve environmental performance and
information mainly "design, pollution control and waste minimization,
Potential Costs
Potential Benefits
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• Resource conservation
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monitoring policies in an organization.
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personnel
• Helps understand legislative requirements to better determine a product or
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environmental issues
• Focuses on continual improvement of the system and a way to implement
and responsibilities
policies and objectives to meet a desired result. This also helps with
reviewing and auditing the EMS to find future opportunities.
• Encourages contractors and suppliers to establish their own EMS.
Training Requirements
In most companies and industries, this work is something that requires at least a bit of training. A commitment to something like
conservation or better methods of waste disposal is a good starting place, but actually being effective in achieving end results usually
requires expertise and a lot of coordination. If everyone at the organization is not on board and using the same methods, it can be hard
to succeed. When a management plan is properly enforced and executed by people with the right know-how, however, companies often
see benefits both to their core business and to the environment.

General Environmental Issues
Work area Clearing -Site clearance means removing all the buildings, facilities,
vegetation (cutting, clearing), grubbing (removal of vegetative root
systems/matrices), and removal of topsoil/overburden (if present), where
required, within the construction footprint from a site. It might also include
ground remediation where soil has been contaminated radiologically or by
other agents. Decommissioning is the process related to decontaminating and
removing buildings or other structures; and clean up is concerned with ground
remediation of contaminated land. Site clearance, is, therefore, a combination
of decommissioning and clean up. The removal of vegetation and root systems
may affect the structure thereby reducing the stability of the area and
loosening soil resulting in an increased potential for erosion and
sedimentation.
Mitigation:
All topsoil/overburden shall be stockpiled in designated areas for use in re
vegetation, progressive rehabilitation and/or final closure and rehabilitation
works
Wildlife Conservation- Wildlife conservation is the practice of protecting
endangered plant and animal species and their habitats. Among the goals of
wildlife conservation are to ensure that nature will be around for future
generations to enjoy and to recognize the importance of wildlife and
wilderness lands to humans. The greatest anticipated impact to wildlife and
wildlife habitat occur during the construction phase as a result of clearing of
vegetation, noise and dust disturbance, etc., for the development of the
Project. Wildlife conservation has become an increasingly important practice
due to the negative effects of human activity on wildlife Loss of wildlife and
wildlife habitat and the potential for the disruption of migratory patterns
and/or increased mortality.
Mitigation:
All hazardous materials and construction materials shall be properly stored and
contained and the Emergency Response Plan should be implemented in all
construction areas to prevent contamination of wildlife habitats. Hunting,
capturing or rearing of wild animals should be prohibited.
Marine Environment- Coastal construction alters the sedimentation pattern and
ecological characteristics in the coastal zone. Coastal construction significantly
impacts the local marine ecosystems. Industries are established in coastal
zones mainly because of the need for a place (the sea) to dump waste, or the
use of the sea as a source of cooling water (i.e., to dump heat). Most industries
also have to dispose of chemical waste from manufacturing processes (e.g.,
mercury compounds/fungicides from paper-pulp production), and sometimes
physical waste such as sludges (e.g., from the processing of aluminum or
titanium oxide ores). Desalination plants, by definition, are sited at the coast;
and besides heat, they may discharge hot brines. Not only can coastal
industries degrade the local marine environment where they discharge, but
they also occupy the terrestrial environment in their vicinity at the expense of
other biologically important critical habitats for marine and coastal species.
Mitigation:
Special measures shall be implemented to avoid wherever possible encounters.
Refueling of equipment on land at a distance greater than 30 m away from the
high water level to minimize the potential for spill into the marine environment.
Sedimentation control including the use of silt curtains/silt fence on land shall
be used to minimize sedimentation and turbidity within the marine
environment. spill contingency plan shall be implemented for all Project
activities adjacent to or in close proximity to a coastal area.
Water Resources- Construction depots that store materials for the construction
of buildings and other infrastructure are a potential contamination risk when
located near sensitive water resources. Incorporating protective measures into
the management of these sites can reduce these risks. Land disturbance and
vegetation loss leading to increased turbidity

Two Major Environment Issues
 Pollution
 Waste Management
Pollution: Pollution has been defined as the adding of
contaminants into the environment to the end of
changing it completely. The acts of polluting the
environment are done either voluntarily or involuntarily.
But what is cardinal is that small acts that are aimed at
correcting one problem eventually end up harming the
environment. In its broader sense, pollution can take the
form of adding substances which are basically chemicals
or an introduction of adverse environmental conditions
like heat, light, and noise. Whichever form it takes, the
environment eventually loses its quality and ends up
failing to provide what it was originally intended for.
Effects of Pollution: When an environment has
undergone pollution, there are many effects that are
observable. Water pollution by chemical effluents
coming from the factories, aquatic life is endangered
and that is why fish easily dies and plants also undergo
asphyxiation. In modern times there has been a lot of air
pollution coming from emissions that automobiles and
industrial gaseous waste continues to release into the
environment. As a result, the air is no longer as clean as
it used to be. And the result is that the plants have also
lost their true green quality in the end. In extreme cases,
pollution has also been responsible for the production of
acid rain. Pollution produces physical and biological
effects that vary from mildly irritating to lethal. The more
serious of the two are the biological effects.
Physical Effects The physical effects of pollution are
those that we can see, but they include effects other
than actual physical damage. Oil spills is one of them,
the most dangerous type of pollution. Oil spilled coats
everything it touches and kill them. In addition to the
physical effects, oil spills require costly cleanup
operations. Air pollutants is also one of the dangerous
pollutant, damage a wide variety of materials. Burning oil
and coal produce sulfur oxides, which cause steel to
erode two to four times faster than normal. When
combined with other pollutants (soot, smoke, lead,
asbestos, and so on), sulfur oxide particulates cause
corrosion to occur at an even faster rate. Air pollutants
speed the erosion of statues and buildings, which in
some instances, destroys works of art.
Biological Effects - The most serious result of pollution is
its harmful biological effects on human health and on
the food chain of animals, birds, and marine life.
Pollution can destroy vegetation that provides food and
shelter. It can seriously disrupt the balance of nature,
and, in extreme cases, can cause the death of humans.
Pesticides, which include herbicides and insecticides, can
damage crops; kill vegetation; and poison birds, animals,
and fish. Most pesticides are nonselective; they kill or
damage life forms other than those intended. For
example, pesticides used in an effort to control or
destroy undesirable vegetation and insects often destroy
birds and small animals. Some life forms develop
immunity to pesticides used to destroy them. When that
happens, we develop more potent chemicals and the

• human activity increasing the chance of pathogen outbreaks from human
waste or direct contact
• changes in water table levels leading to salinity or acid sulfate soil problems
• the loss of stored material (through leaks and spills)
• causing pollution such as oils from transformers, soils, fuel, metals,
packaging litter, pesticides, fertilizers, solvents, preservatives and paints.
The chance of these hazards occurring is increased by poor management
practices of operators, employees and contractors. Poor practices include
inappropriate site selection and preparation, inadequate waste disposal
measures and poor employee training. Storm or fire damage and sabotage by
intruders also increases the risk of environmental damage occurring.
Mitigation:
Place sites away from sensitive water resources using buffer zones, i.e. site
shouldn’t be prone to flooding, in public drinking water source areas or impact
on conservation wetlands or waterways. ; Implement site drainage plan which
includes pollutant capture traps. ; Plan and construct employee amenities
including toilets and personal hygiene facilities. ; Locate material lay-down
areas on hard surfaces such as concrete to reduce disturbance of topsoils and
minimise dust and erosion. ; Contain potential polluting materials in
weatherproof buildings or tanks and use bunding for secondary containment
of chemicals. ; Any damaged materials (e.g. punctured chemical storage
drums) should not be unloaded. ; Store incompatible materials separately to
reduce the fire hazard, prevent chemical reactions or other dangerous
incidents. ; Operate designated systems for waste recycling and disposal e.g.
skips and sullage tanks. Ad-hoc burial pits should not be used. ; Employ good
site security to deter intruder access including fencing and patrols. ; Improve
employee awareness and incident response procedures and resources
including training in hazardous material handling and use of material safety
data sheets.
Hazardous material handling and storage : A hazardous material is any item or
agent (biological, chemical, physical) which has the potential to cause harm to
humans, animals, or the environment, either by itself or through interaction
with other factors. They are often subject to chemical regulations. It include
materials that are radioactive, flammable, explosive, corrosive, oxidizing,
asphyxiating, biohazardous, toxic, pathogenic, or allergenic. Also included are
physical conditions such as compressed gases and liquids or hot materials,
including all goods containing such materials or chemicals, or may have other
characteristics that render them hazardous in specific circumstances. Most
countries regulate hazardous materials by law, and they are subject to several
international treaties as well.
Issues: The key issue associated with the storage and handling of hazardous
materials is the uncontrolled and unplanned release of these materials to the
environment through spills and pipeline ruptures which may potentially affect
human health and safety; wildlife, fish, and the associated habitats; and soil and
groundwater quality.
Mitigation:
Minimize Exposures :Take the necessary precautions when working with and
storing chemicals. As a means of minimizing the potential for exposure, pursue
opportunities for product substitution.
Do Not Underestimate Risks: Ensure that the risk associated with each chemical
is assessed, understood and communicated. It is prudent to assume all
chemicals are hazardous and handle them accordingly.
Use Proper Control Measures : Eliminate the hazard through engineering
controls, personal protective equipment, and administrative procedures. Ensure
that all staff is properly trained in accordance with regulatory requirements
(e.g., Laboratory Standard) so that they can operate safety at their job.
The following are key management issues for the storage and handling of
hazardous materials including hazardous chemicals, flammable liquids, and
compressed gases.
• Establishment of documented programs. For labs subject to the Lab
Standard, this is in the form of a Chemical Hygiene Plan (CHP);

cycle repeats itself. The widespread use of pollutants,
such as oil, chemicals, and fertilizers, pollutes our
waterways. The biological effect of water pollution is its
danger to our water supplies; we require water to
survive. Water pollutants are also dangerous to all forms
of marine life. Oil is an especially harmful pollutant. It kills
surface-swimming animals and sea birds and, once it
settles on the bottom, harms shellfish and other types of
marine life.
Atmospheric pollution – fumes, smoke and dust
discharged into the air from incinerators, traffic exhausts
or other by-products of industrial processes.
Water pollution – Water pollution is the presence of
harmful material in water, such as sewage, dissolved
metals, waste from farms and factories and includes
crude oils pilled
from shipwrecked tankers. The
three main substances that pollute water are nitrates
from fertilisers, sewage and detergents. Pollution causes
harm to living things in water and can also harm
people's health, and can cause problems such as cancer.
The main sources of water pollution are from sewage,
farms and factories.
Land and soil pollution – solid waste from industrial
processes deposited on land. Soil pollution is defined as
a phenomenon is which the soil loses its structure and
fertility due to various natural and artificial reasons.
Dumping of industrial wastes is one of the prime factors
contributing towards soil pollution. Industrial wastes
contain large amounts of various chemicals which get
accumulated on the top layer of the soil, resulting in loss
of fertility of the soil. Such loss of fertility ultimately
results in changes in the ecological balances of the
environment due to reduction in plant growth.
The major issues of air pollution :
Gaseous pollutants: The most common gaseous
pollutants are carbon dioxide, carbon monoxide,
hydrocarbons, nitrogen oxides, sulphur oxides and
ozone. A number of sources produce these chemical
compounds but the major man-made source is the
burning of fossil fuel. Outdoor gaseous pollutants come
from volcanoes, fires, and industry,. The most commonly
recognized type of air pollution is smog. "Smog" refers
to a noxious mixture of air pollutants
The Greenhouse effect prevents the sun's heat from
rising out of the atmosphere and flowing back into
space. This warms the earth's surface causing the green
house effect. While a certain amount of green house
gases in the atmosphere are necessary to make the
earth warm, activities such as the burning of fossil fuels
are creating a gaseous layer that is too dense to allow
the heat to escape. This is causing global warming.
Other gases contributing to the problem include
chlorofluorocarbons (CFC), methane, nitrous oxides, and
ozone.
Acid rain forms when moisture in the air interacts with
nitrogen oxide and sulphur dioxide released by factories,
power plants, and motor vehicles that burn coal or oil.
This interaction of gases with water vapour forms
sulphuric acid and nitric acids. Eventually these chemicals
fall to earth as precipitation, or acid rain.

• Preparation and periodic update of an inventory of all hazardous
chemicals;
• Labelling of all containers of hazardous chemicals (including materials
transferred from the manufacturer's container to end user container such
as spray bottles);
• The availability of Material Safety Data Sheets (MSDS’s) for workers on all
shifts and in all locations;
• Employee chemical hazard training and documentation; and
• Processes to review and update the program on a periodic basis.
• All non-recyclable containers with chemical residues and classified as
hazardous shall be returned to suppliers or to government approved
agency or cleaned to render non-hazardous and disposed of in the landfill.
• Hazardous wastes such as chemicals, batteries, fluorescent tubes, printer
tonners etc., shall be placed in Hazardous Storage Lockers (waste from
here will be disposed of in the Hazardous Waste Storage Facility).
• Weekly inspection of all the hazardous material in store as per the
developed checklist confirming MSDS and other surrounding issues.
Solid Waste - Solid waste is
defined as non-liquid, nonsoluble
and
non-hazardous
construction waste including food
wastes/wrappings (i.e.: kitchen
wastes),
office
waste
(paper/packaging), construction
debris (i.e. packaging & surplus
materials),
wood
pallets,
commercial refuse, and noncombustible wastes.
Issue- Inevitable consequences of the practice of solid waste disposal in
landfills are gas and leach-ate generation due primarily to microbial
decomposition, climatic conditions, refuse characteristics and land-filling
operations. The migration of gas and leach-ate away from the landfill
boundaries and their release into the surrounding environment present serious
environmental concerns at both existing and new facilities. Besides potential
health hazards, these concerns include, and are not limited to, fires and
explosions, vegetation damage, unpleasant odors, landfill settlement, ground
water pollution, air pollution and global warming. This paper presents an
overview of gas and leach-ate formation mechanisms in landfills and their
adverse environmental impacts, and describes control methods to eliminate or
minimize these impacts.
Mitigation:
Awareness training to be provided about the hazard and effects of solid waste
generated.; Hard plastic food containers and water bottles will be placed into
separate waste collection bins for transport to the site landfill.; Medical wastes
such as infectious, first-aid, sharps, etc., shall be placed in the Collection
Container and Infectious Materials for disposal in the Medical Waste
Incinerator. ; Crushed drums shall be disposed of in the landfill. ; Aerosol cans
and brought to the aerosol can depressurizer prior to disposal in the landfill. ;
Develop the R3 concept among workers. ; Expended fluorescent tubes shall be
collected in boxes and transported to the fluorescent tubes crusher prior to
disposal in the landfill. Fluorescent tube crusher filters shall be collected in
drums and put in the Hazardous Waste Storage Facility for off-site disposal. ;
Dewatered Sewage Sludge shall be transported to incinerators via
hoppers/bins. ; Take all waste generated during off-site construction activities
to an approved disposal facility on a daily basis for proper disposal.; Manifests
shall be maintained providing a cradle to grave tracking system for all wastes
that are not approved for disposal in the on-site landfill. ; On-site construction
waste comprising surplus materials and packaging shall be segregated at the
point of generation and taken to the on-site Waste Management Facility for
management – combustible material to be incinerated, non-combustible/inert
material placed in landfill.; Excavation waste from site formation and structures

Damage to the ozone layer is primarily caused by the
use of chlorofluorocarbons (CFCs). Ozone is a form of
oxygen found in the earth's upper atmosphere. The thin
layer of ozone molecules in the atmosphere absorb
some of the sun's ultraviolet (UV) rays before it reaches
the earth's surface, making life on earth possible. The
depletion of ozone is causing higher levels of UV
radiation on earth, endangering both plants and animals.
Particulate matter is the general term used for a mixture
of solid particles and liquid droplets found in the air.
Some particles are large or dark enough to be seen as
soot or smoke. Others are so small they can be detected
only with an electron microscope. When particulate
matter is breathed in, it can irritate and damage the
lungs causing breathing problems.
Climatic effects: Normally pollutants rise or flow away
from their sources without building up to unsafe levels.
Wind patterns, clouds, rain, and temperature can affect
how quickly pollutants move away from an area.
Weather patterns that can trap air pollution in valleys or
move it across the globe may be able to damage
pristine environments far from the original sources.

shall be re-used as part of earthworks or placed in development rock
stockpiles.; Bio solids (i.e.: from waste water treatment facilities) shall be
disposed of by on-site incineration, land-filling or land application (following
stabilization). ; Non-hazardous waste (i.e.: domestic and kitchen waste from
camp inhabitants, maintenance shop wastes) shall be disposed of by on-site
incineration and following strict sorting instructions.
Noise and vibration: Noise can be defined as unwanted sound, where sound is
the sensation in the ear as a result of fluctuations in air pressure with the
human ear able to respond to these small pressure fluctuations with great
sensitivity. Vibration is a result of ground movements due to a driving force or
activity. Noise and vibration is generated through the conduct of construction
activities such as the use of machinery, diesel generators, vehicles, drilling,
excavation, crushing of aggregate, blasting, etc. Whether or not infrastructure
works are likely to constitute a problem depends upon a number of social,
environmental and economic considerations including:
• existing background noise level;
• distance between the site and the area
likely to be affected by the works;
• expected noise and vibration levels
generated by the works;
• nature of the receivers where the noise
and/or vibration is to be heard/felt i.e. a
high percentage of noise sensitive land
uses near the works area;
• the timing and duration of the works; and
• the nature of the noise, e.g. audible pure tone components or impulsive
character and/or carrying out activities with ground impacts.
Issues : Personnel working with or near noisy equipment or processes may be
affected by high direct or ambient noise and develop noise induced hearing
loss, where no control measures have been put in place. Noise and vibration
may also affect wildlife in areas surrounding construction activities.
Mitigation:
• Ensure noise levels comply with all legal and international noise and
vibration guidelines which states that occupational exposure under
continuous sound pressure must be controlled so that during an 8 hour
period no worker is exposed to a peak sound pressure level exceeding
prescribed limit.
• All equipment such as generators, compressors and pumps shall be
positioned so as to cause minimum noise disturbance (i.e. furthest from
receptors or behind noise barriers). If necessary, acoustic enclosures and/or
acoustic shielding shall be installed.
• All construction plant and equipment shall comply with international and
local noise emission limits.
• Proper use and regular maintenance of vehicles and equipment with
respect to minimizing noise emissions.
• Vehicles and equipment used for the purpose of construction works shall
be fitted with effective exhaust silencers.
• Major compressors shall be ‘sound reduced’ models fitted with properly
lined and sealed acoustic covers which shall be kept closed whenever the
machines are in use. All ancillary pneumatic percussive tools shall be fitted
with mufflers or silencers of the type recommended by the manufacturers.
Dewatering Activities: Dewatering activities are required in order for personnel
to carry out excavation activities in the dry climate. It is anticipated that a
greater need to conduct dewatering activities will be required when working
off-site and closer to the coast.
Issues: Dewatering activities may potentially result in the introduction of
deleterious substances or materials in the receiving water body potentially
resulting in reduced water quality, aquatic mortality, decrease in aquatic
habitat, decrease in drinking water quality, change in groundwater quality due
to increased siltation and the introduction of other debris.

Waste management
Waste Management is the collection, transport,
processing, recycling or disposal, and monitoring of
waste materials. The term usually relates to materials
produced by human activity, and is generally undertaken
to reduce their effect on health, the environment or
aesthetics. Waste management is also carried out to
recover resources from it. Waste management can
involve solid, liquid, gaseous or radioactive substances,
with different methods and fields of expertise for each.
Concepts about waste: 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
"3R’s reduce, reuse and recycle, which classify waste
management strategies according to their desirability in
terms of waste minimization. The waste hierarchy
remains the cornerstone of most waste minimization
strategies. The aim of the waste hierarchy is to extract
the maximum practical benefits from products and to
generate the minimum amount of waste.

Disposal of Waste and Effluent
The general approach to waste disposal should take
account of a hierarchy of waste management options:
▪ Waste reduction – the primary emphasis should be
on not producing waste in the first place, by process
change and optimising process efficiency.
▪ Re-use – for example, returnable glass bottles.
▪ Recovery of waste – including recycling (such as
glass, metal and paper), composting and incineration
with energy recovery.
▪ Disposal – generally to landfill. The keeping,
treatment or disposal of solid waste is regulated
throughout the world. It usually requires the waste
operator to be licensed or otherwise given
permission to operate.

Mitigation:
• The amount and quality of water pumped from excavations and
discharged into drainage ditches, or the ground, shall comply with
Standards.
• All dewatering activities shall be directed to a settling pond prior to being
released to the receiving water body. A methodology for measuring the
water quality at the pond outlet shall be implemented to ensure the
Standards are met or exceeded.
• Suitable filtration methodologies shall be identified in the Environmental
Methods Statement prior to the commencement of any construction
activities.
• All filtration measures (i.e., sediment ponds, rock check dams, silt fences,
etc) shall be implemented prior to the commencement of any Work
activities.
• Contingency measures to address storm events and prevent erosion or
failure of filtration measures shall be in place prior to commencement of
the excavation activities.
• Maintenance and cleaning of the filtration measures/sedimentation ponds
shall be performed on a regular basis to ensure full working capacity at all
times.

Petrol, diesel oil, greases and all paints and chemicals
must be stored on a hard standing so as to ensure that
they cannot seep into the ground, if spilt, and
contaminate the water course. Dealing with the
residues from mixer washouts, site vehicle washes or
large-scale usage of concrete or sand and cement
batching plants, may require some form of settlement
lagoon to avoid water or silt run-off pollution of the
ground water. Always follow the advice of the local
authority before discharging anything other than
normal domestic or process effluent into drains or
sewers. When tank filling, discharging or chemical
decanting etc., clear written instructions should be in
place. These should cover normal as well as emergency
procedures, and operatives should be trained in their
operation and control. All spillages of any such
materials or liquids must be immediately mopped up
and placed in a skip, to be removed from the site to a
place of proper disposal. Should you accidentally
discharge any liquid, such as diesel or heating oil, onto
Concrete issue: Concrete production is required both on-site and off-site in the the site, advise the local water authority immediately.
construction of infrastructure Facilities.
Minimise the pollution by skimming off any affected
Issue: The release of concrete wash water and fugitive emissions from the land with an excavator and placing the contaminated
production and use of concrete may potentially result in a reduced water earth into a skip, and remove from the site as soon as
quality, aquatic mortality, decrease in aquatic habitat, decrease in drinking possible to a site which is registered to accept that type
water quality, change in groundwater quality due to increased siltation and the of pollutant. Never allow such spillages to soak into the
introduction of other debris.
ground, as this will ultimately contaminate the water
course.
Mitigation:
Planning should be made to reuse concrete at maximum. Small pre planned products can designed such as concrete barrier, blocks ,
manhole covers kerbstone
• Waste concrete should be crushed for re-use as secondary aggregate, such as, in haul road construction or placed in development
rock stockpiles.
• Cement mixers and equipment used to haul and place concrete shall be washed down in a bermed area (with a separation sump/inyard settling pond) designed to collect the wash water from the equipment.
• Upon completion of the work, the Contractor shall place the decanted solid waste in the Project landfill
Post-Construction : During the initiation of the project and during flow of the project , many activities negatively impact the environment .
such as earth , vegetation clearing , cordoning, drilling , blasting, excavations, vibrations, restriction of natural movement of animals .
Post-construction activities are described as the activities to reconstruct and restore the normal local environment disturbed due to
accumulation of soil, solid and unused overburden and other construction activities. Re-vegetation, grading disturbed areas, etc (both onsite and off-site) in order to reclaim and minimize environmental impacts.
Issues : The loss of terrestrial and aquatic habitat, erosion and slope failure, wildfires, and the disturbance and/or destruction of historic
resources are environmental concerns associated with the potential removal of vegetation during construction. Site clearing may cause
loss of wildlife habitat and therefore displace wildlife or prevent the movement of animals or the dispersion of plant species due to
physical barriers imposed. The removal of vegetation and root systems may affect the structure thereby reducing the stability of the area
and loosening soil resulting in an increased potential for erosion and sedimentation. With the proper post construction activities in place,
environmental habitats shall be restored and the above impacts shall be mitigated.
Mitigation
• Overall good condition of the construction site is to be maintained (i.e., tidiness, waste/litter clean-up, waste material storage, etc.).
• Topsoil (if present), subsoil layers and overburden shall be segregated and stockpiled separately.
• All topsoil/overburden shall be collected and stockpiled in designated areas for use in re-vegetation and rehabilitation
Environment Emergency Planning
An environmental emergency is a sudden threat to the public health, or the well-being of the environment, arising from the release or
potential release of oil, radioactive materials, or hazardous chemicals into the air, land, or water. These emergencies may occur from
transportation accidents, events at chemical or other facilities using or manufacturing chemicals, or as a result of natural or man-made
disaster events. While there are many other serious environmental problems with which EPA is concerned, these activities are focused
generally on sudden, immediate threats.
The emergency planning is required to ensure preparedness to react in the event of accidental spills of hazardous materials in
accordance with pollution prevention rules and obligations. To establish formal response procedures that will minimize damage which
may occur as a results of accidental spills of hazardous substances. All the companies, industries and institution, they should develop,
adapt and integrate an Environmental Emergency Plan to respond to accidental spills of hazardous materials, to provide specific training,

and to hold drills, so as to ensure preventive and responsible environmental protection management. To prepare staff and inmates for
quick and effective responses to equipment failure, accidents, sabotage, or other incidents that could cause environmental damage
(impacts), more specifically:
• adjacent soil contamination and devaluation of the land;
• contamination of nearby watercourses;
• release of atmospheric pollutants (particularly when fire occurs subsequent to spills);
• contamination of the underground water and consequently of drinking water when there are artesian wells on the affected site;
• introduction of toxic substances to the food chain via contamination of ecosystems and/or vegetable and animal species;
• destruction of natural habitat, animals and/or material assets; and
• losses, injuries or assaults on the quality of human life.
Environmental Emergency Plan (EEP) – Written plan , an organization have and which must be displayed at every job site with a certain
number of employees. It should detail step-by-step procedures to follow in emergencies such as fire, chemical spill, or a major accident.
An emergency action plan also includes information such as whom to notify, who should do what, and location of emergency stocks.
Especially resource conservation and pollution prevention, an EEP consist of a procedure to minimize and mitigate the environmental
impacts through rapid response in case of special incidents involving accidental release of contaminants in the environment.
Preparation of an Environmental Emergency Plan (EEP)
While equipment failures, accidents, or sabotage can happen in any organization, the possibility of malicious events leading to
environmental damage can be much. The plan should first attempt to identify all of the types of incidents that could occur which can
cause significant environmental damage. These should then be screened for materiality, as preparations to respond to an incident
scenario are time consuming and expensive. The plan should also describe the different possible scenario that could occur is with its
degree of significance and non insignificant, whether, if, it did occur, it would
Other Notable Hazards and Issues
be a big or small event, and whether the big or small event would cause much
Silica dust
environmental damage.
Many construction activities readily produce high
• Other contingency plans should institution deal with security incidents,
concentration of silica dust, that is, dust containing
fires, COSHH and other health risks, power failures, etc. that may be due to
‘sand’. Silica dust can contain large visible particles,
equipment failure, accidents, sabotage, riots, etc. These plans also include
and a dust mask can reduce personal exposure. There
measures to reduce the likelihood of an incident scenario or minimize its
are also very fine silica particles. These are very
environmental impacts. For example, it may be possible to augment the
difficult to see and are of a size that is easily breathed
institution’s fire response plans or COSHH and WHMIS (Workplace
in. This is called respirable silica dust, and can create
Hazardous Materials Information System) documents to deal with some
serious ill health in those exposed to it. Such activities
environmental contingencies.
as concrete drilling, scrabbling, chasing and sand or
• The standard operating procedures for some apparatus include measures
grit blasting techniques can all create large volumes
for responding to unusual conditions. For example, the sewage treatment
of dust. Clouds of dust do not restrict themselves to
plant operator may already have contingency plans for dealing with
the construction site itself but may migrate and
chemical shocks in or blockages of sewage influent.
contaminate the environment around the site.
• Environmental Guidelines identify most of the environmentally hazardous
Asbestos
substances in an institution and include measures to prevent or contain
Asbestos is a set of six naturally occurring silicate
spills or leaks of these substances in most ordinary circumstances. EEPs
minerals used commercially for their desirable
normally deal with only a few of these substances.
physical properties. The prolonged inhalation of
• On the other hand, it may become evident that the institution’s other
asbestos fibers can cause serious illnesses including
emergency response plans, standard operating procedures, or the
malignant lung cancer, mesothelioma, and asbestosis
Environmental Guidelines do not cover some types of incidents. For
(a type of pneumoconiosis). The European Union has
example, the water plant operator may require a contingency plan for
banned all use of asbestos, as well as the extraction,
dealing with water that has a low disinfectant level, or that has become
manufacture, and processing of asbestos products.
contaminated, or that has been poisoned.
Asbestos became increasingly popular among
manufacturers and builders in the late 19th century
CASE STUDY- The BHOPAL Gas Tragedy
because of its sound absorption, average tensile
The Bhopal disaster, also referred to as the Bhopal gas tragedy, was a gas leak incident
strength, its resistance to fire, heat, electrical and
in India, considered the world's worst industrial disaster. It occurred on the night of 2–3
chemical damage, and affordability. The regulations
December 1984 at the Union Carbide India Limited (UCIL) pesticide plant in Bhopal,
require that all persons working with materials
Madhya Pradesh. Over 500,000 people were exposed to methyl-isocyanides gas and
containing asbestos products (e.g. when cutting and
other chemicals. The toxic substance made its way in and around the shantytowns
drilling, demolishing buildings, structures and
located near the plant. Estimates vary on the death toll. The official immediate death toll
installations or removing insulation materials) should
was 2,259. The government of Madhya Pradesh confirmed a total of 3,787 deaths related
minimize the possibility of creating airborne asbestos
to the gas release. Others estimate 8,000 died within two weeks and another 8,000 or
more have since died from gas-related diseases. A government affidavit in 2006 stated
fiber emissions and therefore not cause significant
the leak caused 558,125 injuries including 38,478 temporary partial injuries and
environmental pollution.
approximately 3,900 severely and permanently disabling injuries.
They should: 1- monitor all asbestos fiber
The chemical process- The chemical process employed in the Bhopal plant had
concentrations at the workplace, at site boundaries
methylamine reacting with phosgene to form MIC, which was then reacted with 1and in lorry cabs, 2- take care not to disturb any
naphthol to form the final product, carbaryl. This "route" differed from the MIC-free

routes used elsewhere, in which the same raw materials were combined in a different
manufacturing order, with phosgene first reacting with naphthol to form a chloroformate
ester, which was then reacted with methylamine.

-

Historical Background In 1976, two trade unions complained of pollution within the
plant. In 1981, a worker was splashed with phosgene. In a panic, he removed his mask,
inhaling a large amount of phosgene gas which resulted in his death 72 hours later. UCC
was warned by American experts who visited the plant after 1981 of the potential of a
"runaway reaction" in the MIC storage tank. Local Indian authorities had warned the
company of the problem as early as 1979, but constructive actions were not undertaken
by UCIC at that time. In January 1982, a phosgene leak exposed 24 workers, all of whom
were admitted to a hospital. None of the workers had been ordered to wear protective
masks. One month later, in February 1982, a MIC leak affected 18 workers. In August
1982, a chemical engineer came into contact with liquid MIC, resulting in burns over 30
percent of his body. Later that same year, in October 1982, there was another MIC leak.
In attempting to stop the leak, the MIC supervisor suffered intensive chemical burns and
two other workers were severely exposed to the gases. During 1983 and 1984, there were
leaks of MIC, chlorine, monomethylamine, phosgene, and carbon tetrachloride,
sometimes in combination
Work conditions
Attempts to reduce expenses affected the factory's employees and their conditions.
Kurzman argues that "cuts...meant less stringent quality control and thus looser safety
rules. A pipe leaked? Don't replace it, employees said they were told ... MIC workers
needed more training? They could do with less. Promotions were halted, seriously
affecting employee morale and driving some of the most skilled ... elsewhere". Workers
were forced to use English manuals, even though only a few had a grasp of the
language.
By 1984, only six of the original twelve operators were still working with MIC and the
number of supervisory personnel was also halved. No maintenance supervisor was
placed on the night shift and instrument readings were taken every two hours, rather
than the previous and required one-hour readings. Workers made complaints about the
cuts through their union but were ignored. One employee was fired after going on a 15day hunger strike. 70% of the plant's employees were fined before the disaster for
refusing to deviate from the proper safety regulations under pressure from the
management.

fibers or residues of asbestos, 3- wear full protective
clothing with an. approved respirator . Dry sites are
most dangerous. They should be dampened with
water. They should be dampened with water and the
asbestos removed to decrease fiber concentrations.
Lead : A lead hazard is any condition that may cause
exposure to lead from lead-contaminated dust, leadcontaminated soil, lead-contaminated water or leadbased paint that is in poor condition. Work causing
exposure to lead should regulated by the law. Work
activities in
construction
may
yield high
concentrations of lead dust or fumes. Examples of
these activities are abrading, cutting, welding or the
burning of materials containing or painted with
products containing lead. Full protective clothing and
suitable approved respirators must be worn when
dealing with lead residues. Health surveillance checks
should be carried out on employees, where
necessary.
Lead contamination . As well as damaging the air,
working with products containing lead can produce
residues. These can damage the surrounding
environment. Such activities as burning off old
paintwork containing lead, or rubbing it down for
redecoration, can produce high levels of lead dust on
the ground. All work activities should be planned to
minimise the production of hazardous materials:
• collect all debris in sheeting, bag it and dispose
of it safely on a daily basis
• use chemicals or hot strippers rather than burn
off
• wet rubdown, not dry abrasion It is essential to
maintain good personal hygiene to avoid
ingestion of contaminants, and use personal
protective equipment to avoid breathing in
fumes.

Equipment and safety regulations : The MIC tank alarms had not been working for four
years and there was only one manual back-up system, compared to a four-stage system
used in the United States. The flare tower and several vent gas scrubbers had been out
of service for five months before the disaster. Only one gas scrubber was operating: it
could not treat such a large amount of MIC with sodium hydroxide (caustic soda), which
would have brought the concentration down to a safe level. The flare tower could only
handle a quarter of the gas that leaked in 1984, and moreover it was out of order at the
time of the incident. To reduce energy costs, the refrigeration system was idle.
The MIC was kept at 20 degrees Celsius, not the 4.5 degrees advised by the manual. Even the steam boiler, intended to clean the pipes, was in-operational
for unknown reasons. Slip-blind plates that would have prevented water from pipes being cleaned from leaking into the MIC tanks, had the valves been
faulty, were not installed and their installation had been omitted from the cleaning checklist. The water pressure was too weak to spray the escaping gases
from the stack. They could not spray high enough to reduce the concentration of escaping gas. In addition to it, carbon steel valves were used at the
factory, even though they were known to corrode when exposed to acid. According to the operators, the MIC tank pressure gauge had been
malfunctioning for roughly a week. Other tanks were used, rather than repairing the gauge. The build-up in temperature and pressure is believed to have
affected the magnitude of the gas release. UCC admitted in their own investigation report that most of the safety systems were not functioning on the
night of 3 December 1984.

The leakage and its effects
Long term health effects - All data about the health effects are still not available. "Gas affected", a population of 520,000. Of these, 200,000 were below 15
years of age, and 3,000 were pregnant women. The official immediate death toll was 2,259, and in 1991, 3,928 deaths had been officially certified. Others
estimate 8,000 died within two weeks. Later, the affected area was expanded to include 700,000 citizens. A government affidavit in 2006 stated the leak
caused 558,125 injuries including 38,478 temporary partial injuries and approximately 3,900 severely and permanently disabling injuries.
Acute effects - Reversible reaction of glutathione (top) with methyl-isocyanate (MIC, middle) allows the MIC to be transported into the body. The initial
effects of exposure were coughing, vomiting, severe eye irritation and a feeling of suffocation. People awakened by these symptoms fled away from the
plant. Those who ran inhaled more than those who had a vehicle to ride. Owing to their height, children and other people of shorter stature inhaled higher
concentrations. Many people were trampled trying to escape. Thousands of people had succumbed by the morning hours. There were mass funerals and
mass cremations. Bodies were dumped into the Narmada River, less than 100 km from Bhopal. 170,000 people were treated at hospitals and temporary
dispensaries. 2,000 buffalo, goats, and other animals were collected and buried. Within a few days, leaves on trees yellowed and fell off. Supplies, including
food, became scarce owing to suppliers' safety fears. Fishing was prohibited causing further supply shortages.
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