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       Figure 3-8: Abandoned factory.                               Source: RMS.        Figure 3-9: Abandoned warehouse.                        Source: RMS. 

VISUAL IMPACT 
Aspects which impact on visual impact include developments such as wind farms, which are often sited at high 
level, causing a significant intrusion at the sky line in areas often designated as areas of outstanding beauty.  
Other notable buildings which have intruded/enhanced the landscape include: Battersea power station, London. 

  
       Figure 3-10: Wind farm.     Figure 3-11: Battersea power station, London. 
                                                                                                                                              Sources: Wikimedia commons, the free media repository. 

LOSS OF AMENITY 
Aspects which impact and result in loss of amenity include: oil spillages at sea resulting in pollution on beaches 
and loss of tourism to local communities; pollution of waterways impacting on fish stocks with loss of amenity to 
local fishermen; higher ambient temperatures resulting in less snow fall and as a consequence shorter seasons 
for holidays at ski resorts, with some resorts failing due to little or no snow. 

Positive and negative effects on the ecosystem  
ECOSYSTEM 
An ecosystem consists of a defined area, and in 
particular it refers to a community of interrelated 
species.  Eugene Odum, a founder of ecology, stated: 
“Any unit that includes all of the organisms (i.e. the 
‘community’) in a given area interacting with the 
physical environment so that a flow of energy leads to 
clearly defined trophic structure, biotic diversity, and 
material cycles (i.e. exchange of materials between 
living and nonliving parts) within the system is an 
ecosystem.” 

Positive effects 
Positive aspects which impact are concerned with the 
effects humans have on the mechanisms and 
processes that underpin ecosystem function.  
Consideration will have to be given to the effects on 
the biodiversity balance and to include the effects of 
one subspecies on another.   

 
 Figure 3-12: Coral reef.  Source: Richard Ling. 
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Countries most affected by acid rain include those of Eastern Europe from Poland northward into Scandinavia, 
the eastern third of the United States, and south eastern Canada.  Other affected areas include the south 
eastern coast of China and Taiwan. 

NITROGEN COMPOUNDS 
The most abundant nitrogen oxide in the atmosphere is nitrous oxide, N2O, which is formed by natural 
microbiological processes in the soil and naturally by lightning (some 6000 + strikes per day worldwide).  See 
also - Element 1.1 - Ozone depletion and photochemical smog. 

It is not normally considered as a pollutant, although it 
does have an effect upon stratospheric ozone 
concentrations and there is concern that use of 
nitrogenous fertilisers may be increasing atmospheric 
levels of nitrous oxide.  The main concerns are nitric 
oxide NO and nitrogen dioxide, NO2, which together is 
called NOx.  The major source of NOx is in high 
temperature combustion processes, where 
atmospheric nitrogen is combined with oxygen.  
Airborne oxides of nitrogen will produce acids which 
will contribute to the phenomenon known as ‘acid 
rain’. 

In the UK the Air Quality Standards Regulations 
(AQSR) 2010 place a duty on Local Authorities to 
maintain levels of sulphur dioxide and nitrogen dioxide 
below set air quality limit values.  The air quality 
objectives and policy options for improving air quality 
are set out in the 2007 UK Air Quality Strategy.   

 
Figure 4-6: Lightning over Pentagon City, Virginia USA.  Source: Posdiff. 

HALOGENS AND THEIR COMPOUNDS 
Chlorofluorocarbon’s (CFC’s) are a family of inert, relatively non toxic gases.  They have been mainly used in 
the developed countries as propellants in aerosol cans, as refrigerant gases, solvent cleaners and for blowing 
foam plastics much used in the packaging associated with ‘fast food’ retailing. See also - Element 1.1. 

When discovered by Thomas Midgley Jr. in 1930, CFC’s were hailed as a wonder chemical, non flammable, 
non toxic, non corrosive and stable.  At the time we did not understand that whilst they were stable at ground 
level, when released into the atmosphere and eventually the stratosphere where ozone is produced, they 
became highly reactive causing ozone depletion. 

Chlorofluorocarbon’s (CFC) are volatile organic compounds that contain only carbon, chlorine, hydrogen and 
fluorine.  

CFC’s comprise methyl chloroform and carbon tetrachloride.  Prior to industrialisation, the natural atmospheric 
level of CFC’s was 1 parts per billion (ppb) in 1965.  By 1988 the figure had risen to 3 ppb and was sufficient to 
cause destruction of the atmospheric ozone layer above the Antarctic resulting in the penetration to ground 
level of higher energy ultraviolet radiation, which is particularly damaging to plankton, and animal life forms. 

At a United Nations sponsored summit held in Montreal in 2007 over 200 countries including the USA and 
China, agreed to phase out the use of CFC’s entirely by 2020 (developing countries 2030).  

Fluorinated gases, or ‘F’ gases, are a family of gases that contain fluorine.  They are widely used in refrigeration 
systems, air conditioning and in industrial processes and are powerful greenhouse gases.  They are now being 
progressively phased out or their use restricted. 

METALS AND THEIR COMPOUNDS 
Combustion processes are the most important sources of airborne toxic metals such as lead.  Lead poisoning is 
well-known; other toxic metals include mercury, thallium, arsenic, antimony, bismuth.   

Particularly, sources include power generation, smelting, welding, incineration and the internal combustion 
engine.  Other toxic metals include beryllium, chromium nickel and zinc. 

VOLATILE ORGANIC COMPOUNDS (VOC) 
Volatile organic compounds are classified in the EU and many countries as compounds with a boiling point less 
than or equal to 250oC.  Many VOCs are dangerous to human health or cause harm to the environment.  

Biologically generated VOC’s 
The majority of VOCs are produced by plants expelled through the leaf pores during respiration.  The remainder 
are produced by animals, microbes, and fungi, such as moulds.   

The main compound released is isoprene or 2-methy-1,3-butadiene.  Globally the release of isoprene is similar 
in quantity to methane and accounts for 30% of all hydrocarbons released to the atmosphere.  
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5.1 - Importance of the quality of water for life 
Water is essential for our survival and the survival of all known living organisms on the planet.  Water quality is 
concerned with its suitability to sustain life without adverse effects. 

Over large parts of the world, populations have inadequate access to good quality water and have no choice 
but to use water sources often contaminated with disease, unacceptable levels of toxins or large quantities of 
suspended solids.  Contaminated drinking water causes widespread acute and chronic illnesses and is a major 
cause of death and deformity in many countries.  

What is meant by safe drinking water 
Safe drinking water may be defined as water of sufficiently high quality (meeting international or national 
standards) that it can be available for human consumption and used without risk of immediate or long term 
harm. 

The most common contamination of raw water sources, from rivers, is from human sewage and significant effort 
led by the United Nations (UN) and many charities has been put into improving water quality for those who live 
in underdeveloped countries.  Unfortunately early projects following the (UN) ‘International Decade of Water’ 
initiative in the 1980s has not been as successful has originally hoped.  The programme which was designed to 
move water use from open sources, such as rivers to groundwater extraction in the belief that groundwater is 
inherently safer from disease than water from rivers, ponds, and canals did not take into account other factors.   

As a consequence, whilst instances of cholera, typhoid and diarrhoea were reduced significantly, many users 
were exposed to unforeseen high levels of toxic compounds, such as fluoride and arsenic compounds dissolved 
in the groundwater supplies.  

 
                                           Figure 5-1: Fluoride (F) contamination.                                                                         Source: AST. 

To better determine the extent of ground water 
contamination by such toxic compounds, a team of 
researchers led by Annette Johnson from the Swiss 
Federal Institute of Aquatic Science and Technology 
(AST) decided to map the likely global areas of 
concern.  They combined skills and knowledge in 
geochemistry with statistics to create the maps.  They 
used existing measurements of arsenic and fluoride 
contamination along with data on ground conditions 
and climate to develop a model to estimate the 
concentrations of both elements.  Many millions of 
people are estimated to have been poisoned by some 
well water containing high levels of fluorides in Africa, 
which has resulted in malformed bones and 
neurological diseases.  Other groundwater water 
sources in use have been found to be contaminated 
with high levels of arsenic, an accumulative poison, 
which similarly increased poor health (skin lesions 
and cancers) and premature death in many areas of 
India. 

 
 Figure 5-2: Arsenic (As) contamination.                                 Source: AST. 

Water quality is concerned with three main classifications of contaminants: 

1) Physical. 
2) Chemical. 
3) Microbiological. 
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SUBSURFACE DISTRIBUTION OF A DENSE NON-AQUEOUS PHASE LIQUID  

 
Figure 6-20: Subsurface distribution of a dense non-aqueous phase liquid.  Source: Contaminated land; P Syms; 1997. 

 

SECTION THROUGH PART OF A BUS GARAGE 

 
Figure 6-21: Section through part of a bus garage.  Source: Contaminated land; P Syms; 1997. 

 

SECTION THROUGH PART OF A CERAMICS FACTORY 

 
Figure 6-22: Section through part of a ceramics factory.  Source: Contaminated land; P Syms; 1997. 
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COSTS AND PAYBACK PERIODS 
The economic feasibility of wind turbines depends on wind speed.  Generally the greater the wind speed, the 
more electricity will be generated and the faster the investment will be paid back as a result. 

Source: Adapted from the Carbon trust. 

Hydroelectric 
Hydroelectricity is a renewable energy source.  The term refers to a number of systems in which flowing water 
drives a hydraulic turbine or waterwheel.  The energy extracted from water depends not only on the volume but 
on the difference in height between the source and the water's outflow.  This height difference is called the 
head. 

To obtain very high head, water for a hydraulic turbine 
may be run through a large pipe called a penstock.  
Prior to the widespread availability of commercial 
electricity, hydropower was used for milling, textile 
manufacture, and the operation of sawmills.   

In the 1830s, at the height of the canal-building era, 
hydropower was used to transport barge traffic up and 
down steep hills using the technology of inclined plane 
railroads.  

Hydro electric power supplies 20% of world electricity.  
Canada is the world's largest producer of hydro power 
and produces over 70% of its electricity from 
hydroelectric sources.  Apart from a few countries with 
an abundance of it, hydro capacity is normally applied 
to peak-load demand, because it can be readily stored 
during off-peak hours.   

Pumped-storage hydroelectric reservoirs are 
sometimes used to store electricity produced by 
thermal plants for use during peak hours.  Less 
common variations make use of water's kinetic energy 
or undammed sources such as tidal power.  

Source: www.peswiki.com. 

BENEFITS  
Hydroelectric power is a source of clean renewable 
energy and whilst the initial cost for building 
hydroelectric power facilities (dam construction and 
turbine installation) is high the plant usually has a very 
long life span with minimum maintenance costs.  
Other benefits are: 

 Can help with flood control. 
 The water can be saved for use another time 

when electricity demand is high. 

Figure 7-4: Pumped-storage hydroelectric reservoir.                     
Source: www.tva.gov/power/pumpstorart.htm. 

Figure 7-5: Pumped-storage hydroelectric reservoir.  (Green represents 
power consumed in pumping; red is power generated).                   

Source: Based on a publication of the Rheinisch-Westfälisches 
Elektrizitätswerk RWE Germany. 

 Dams are designed to last many decades.  
 The lake's water can be used for irrigation purposes. 

LIMITATIONS 
It is not a major option for the future in the developed countries because most major sites in these countries 
having potential for harnessing gravity in this way are either being exploited already or are unavailable for other 
reasons such as environmental considerations. 

Dams are extremely expensive to build and must be built to a very high standard.  They often result in the 
flooding of large areas of land causing displacement of large populations and destruction of habitats and sites 
of archaeological interest. 

Wave and tidal power 
WAVE POWER  
Wave power is concerned with the utilisation of ocean surface wave energy at sea to do mechanical work.  The 
energy can be used to pump water or to produce electricity.   

There are a number of methods generating energy from waves, for example, chamber turbines and hydraulic 
valve turbines. 
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In some cities, they are a constant reminder of the emergency services in action, particularly at night, resulting 
in disruption of the local populations’ sleep patterns. 

Explosives are generally used for commercial or entertainment use.  The most common use of explosives 
commercially is in the extraction of ore from quarries.  Most quarries are remote from large residential areas, 
usually the noise of the explosion has only a limited effect on a few people and any associated wildlife in the 
area.  The use of explosives in the manufacture of fireworks has grown significantly over the last 10 years.  
Firework displays are now a common occurrence and affect quite large areas of land when they are used.  
Generally, firework displays are planned and carried out at a ‘reasonable time’ and their noise does not greatly 
affect people.  Many birds and animals may be disturbed or stressed during the display, but the impact does not 
usually have a lasting effect. 
 

 
          Figure 8-1: Propagation of noise from source to the community.                                               Source: IPPC H3. 

The effects of noise  
Low frequency noise can travel long distances and will cause nuisance to local inhabitants often resulting in 
significant stress, particularly noticeable at night, often resulting in loss of sleep.  Effects of noise on people are 
various and often interrelated, and will vary from person to person.  Noise can cause stress, annoyance, 
behavioural changes, hearing damage and other physiological effects such as raised blood pressure.  In a 
similar way, sources of industrial environmental noise may result in disruption of wildlife including nesting birds. 

In January 2004, an article in the national press alleged that Low Frequency Noise (LFN) emissions from wind 
turbines had given rise to health effects in neighbours of three wind farms in Cumbria, North Wales and 
Cornwall.  The results of the study concluded that there was no significant risk to health, but some low 
frequency noises source from the generator may cause some disruption in sleep patterns from time to time 
depending on weather and temperature conditions.   

As a result the then DTI commissioned an independent study to investigate the levels and effects of infrasound 
and Low Frequency Noise in dwellings neighbouring these three wind farms from which complaints had been 
received.  Of the 126 wind farms operating in the UK, five have been reported as causing low frequency noise 
problems.  Therefore, such complaints are the exception rather than a general problem, which exists for all wind 
farms. 
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