
The Effect of Eutrophication on Drinking Water
R. K. Mishra1* and A.K.Tripathi2

1Department of physics, Govt H.S.S Kandel, India
2Department of physics, S.G.S. Govt. P.G. College

Abstract



���0�L�V�K�U�D���5�.�����7�U�L�S�D�W�K�L���$�.�����������������7�K�H���(�‡�H�F�W���R�I���(�X�W�U�R�S�K�L�F�D�W�L�R�Q���R�Q���'�U�L�Q�N�L�Q�J���:�D�W�H�U�����-���(�D�U�W�K���6�F�L���&�O�L�P���&�K�D�Q�J�H��������������������

Page 2 of 9

Volume 14 • Issue 1 • 1000659J Earth Sci Clim Change, an open access journal
ISSN: 2157-7617

1.



���0�L�V�K�U�D���5�.�����7�U�L�S�D�W�K�L���$�.�����������������7�K�H���(�‡�H�F�W���R�I���(�X�W�U�R�S�K�L�F�D�W�L�R�Q���R�Q���'�U�L�Q�N�L�Q�J���:�D�W�H�U�����-���(�D�U�W�K���6�F�L���&�O�L�P���&�K�D�Q�J�H��������������������

Page 3 of 9

Volume 14 • Issue 1 • 1000659J Earth Sci Clim Change, an open access journal
ISSN: 2157-7617

biomass in takes [4]. According to an estimate 400 grams of phosphates 
could potentially induce an algal blooms to the extent of 350 tons 
(Sharma 1999).Eutrophication is the processes of excessive nutrients 
enrichment of waters that typically result in problems associated with 
macrophyte, algal or cyanobacterial growth. �e cause and e�ect of 
eutrophication is complex. �e current state of knowledge, much 
research work is progress that aims at furthering our knowledge of the 
intricate interrelationship involved in eutrophication of water resources 
[5]. Eutrophication causes in natural lakes a distinction is sometimes 
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carries fertilizers, pesticides, sediments, and/or industrial e�uents that 
accelerate eutrophication when discharged into water body (Smith et 
al .1999). With severe eutrophication; hypoxic conditions o�en result, 
disrupting normal food web and ecosystem processes food web and 
ecosystem processes by creating “deadzone” where no animal life can be 
sustained (Smaya 2008). In 1960’s lake Washington (Seatels, USA), was 
one of the most publicized examples of anthropogenic eutrophication. 
At the maximum eutrophication lakes Washington received 20 million 
gallons of waste water e�uent each day (Edmondson 1991). from 
developed agricultural and water lands sewage the lake; stimulating 
plant and algae growth that choked out most other species (Edmondson 
1970). Lakes and reservoirs deteriorates through excessive additions of 
plants nutrients; organic matters and slit, which combine to produced 
increased algae and rooted plant biomass, reduced water claring and 
usually decreased water volumes (Harper 1992).if lake serves as a 
drinking water sources excessive algal growth clog intake increases 
corrosion of pipes, make �ltration more expensive and o�en causes taste 
and odur problems [10]. Algal removal also increase �ltration costs for 
industries using eutropic waters. People generally �nd clear waters enter 
aesthetically pleasing then turbid cloudy waters both Social impacts and 
economic are important and eutrophication control necessary. When 
phosphates are introduced into water systems, higher concentration 
cause increased growth of algae and plants. As the nutrients sources 
higher levels persist and conditions remains favorable, algal blooms can 
become long-terms events that have an impact on ecosystem.

Algae tend to grow very quickly under high nutrients availability, 
but each algae is short lived, and the result is high concentration of 
dead organic matter that start decay. �e decay process consumes 
dissolved oxygen in water, animals, and plants die o� in large 
numbers. Additionally; sustained blooms reduce or block out sunlight 
penetrating the water, stressing or killing aquatic plants.in severe 
eutrophic conditions harmful algal blooms (HAB) are blooms that can 
have negative impact on the other organisms due to the production of 
natural toxins, the in�iction of mechanical damage or other means.

Clean water plants design and construction of drinking water 
system

Removing pollution from water ways

When protecting natural environment people live in, we must 
prevent contamination from entering the water ways and protect their 
natural corridors.

�ese rivers, lakes and streams are the life hood of communities, 
especially in developing countries. Pollutants of these water ways are 
identi�ed in categories: point source contamination such as industrial/
manufacturing facilities and non-point sources storm water runo� 
from building areas. Contaminates include oil and grease from 
roads. Fertilizers/pesticides from arms and lawns, and contamination 
come through chemical from industrial/commercial areas to remove 
pollution from water ways.

Geo-life designs systems that use �ltration industrial contamination 
and retention systems that use �ltration for industrial contamination 
and retention pond system with biological planting schemes, such as 
bio-sewage and open retention pond systems for organic contaminates. 
�ese systems are designed to remove pollution before it �ows to lakes, 
streams, rivers and eventually the oceans.

�ese systems are not expensive and can be part of natural corridor 
through communities that provides safe drinking water for people to 
use a place for wild life to live and fresh water �ltered air for all life. 
Vegetation along these restored water ways removes contaminates from 

water ways and carbon- di- oxide from atmosphere.

Clean water Plant design and construct drinking water systems.

As an example, our Arsenic Removal Filter Design is being used 
(free of charge) by more than 35 Nonpro�ts and NGOs around the 
world, to build �lters in communities in rural areas where arsenic 
poisoning is a problem. Providing clean drinking water is what we 
have been trained for as civil engineers and planners. We have decades 
of experience in cleaning contaminated drinking water and stopping 
pollution from �owing to our water sources here in the United States. 
Now we are putting this expertise to work in developing countries 
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Also we help to install freshwater wells with hand pumps for the 
entire community so no one has to go without. And we investigate the 
causes of waterway pollution, which could come from industrial sources 
or local farms. Once we �nd where the pollution is coming from we 
design low cost water treatment systems that are simple but e�ective 
when toxic pollution �owing to local waterways is stopped, the entire 
community bene�ts with clean water. Everyone in the area becomes 
healthier. �is is what we have been trained for as civil engineers and 
planners. We have decades of experience in stopping pollution from 
�owing to our waterways.

Solar powered pumps 
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"dead" by the press due to the high levels of nutrients accompanied by 
excessive growth of algae, �sh kills, and anaerobic bottom sediments. 
�e situation for nitrogen, as for phosphorus, was quite variable from 
country to country. Danish statistics indicated that manure contributes 
at least 50% of the leaching of inorganic N (Joly, 1993). Nitrogen from 
agricultural non-point sources in the Netherlands amounted to 71% of 
the total N load generated from within the Netherlands (ECE, 1992). 
A study by Ryding (1986) in Sweden demonstrated how lakes which 
were una�ected by industrial or municipal point sources, underwent 
long-term change in nutrient status as a result of agricultural activities 
in the watershed. Over the period 1973-1981 the nutrient status of Lake 
Oren increased from 780 to 1000 mg/m3 for Total-N and from 10 to 45 
mg /m3 for Total-P. Lake transparency declined from 6.2 to 2.6 m and 
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is extremely dynamic and complex, especially the microbiological 
processes responsible for mineralization, �xation and de-nitri�cation 
of soil nitrogen. Generally, in soils that are not waterlogged, soil N 
(held as protein in plant matter) and fertilizer-N are microbiologically 
transformed to NH4 (ammonium) through the process of 
ammoni�cation. �e ammonium ion is oxidized by two groups of 
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For phosphorus, which tends to be associated with the solid phase 
(sediment), runo� losses are directly linked to erosion. �erefore the 
economics of nutrient control tend to be closely tied to the costs of 
controlling runo� and erosion. �erefore, this will be treated brie�y 
here. In particular, it is useful to examine the economic cost of nutrient 
runo� which must be replaced by fertilizers if the land is to remain 
productive.

�e link between erosion, increasing fertilizer application, and loss 
of soil productivity is very direct in many countries. In the Brazilian 
state of Paraná where agriculture is the base of the state economy, 
Paraná produces 22% of the national grain production on only 2.4% 
of the Brazilian territory. Agricultural expansion in Paraná occurred 
mainly in the period 1950-1970 and was "characterized by short-
term agricultural systems leading to continuous and progressive 
environmental degradation as a result of economic policies and a totally 
inappropriate land parcelling and marketing system" [12]. Erosion has 
led to extensive loss of top soil, large-scale gullying (Table 1), and silting 
of ditches and rivers. �e use of fertilizers has risen as a consequence, 
up 575% over the period 1970-1986 and without any gain in crop yields. 
Loss of N-P-K from an average erosion of 20 t/ha/yr represents an 
annual economic loss of US$242 million in nutrients.

Aquaculture

Aquaculture is a special case of agricultural pollution. �ere are 
two main forms: land-based and water-based systems. E�uent controls 
are possible on land-based systems; however water-based systems 
present particular problems. Aquaculture is rapidly expanding in most 
parts of the developed and developing world, both in freshwater and 
marine environments. In contrast, coastal �sheries in most countries 
are declining.

�e environmental impact is primarily a function of feed 
composition and feed conversion (faecal wastes), plus assorted 
chemicals used as biocides, disinfectants, medicines, etc. Wastage 
of feed (feed not taken up by the �sh) is estimated to be 20% [13] in 
European aquaculture. Waste feed and faecal production both add 
substantial nutrient loadings to aquatic systems.

Additional environmental problems include risk of disease and 
disease transfer to wild �sh, introduction of exotic species, impacts on 
benthic communities and on the eutrophication of water, interbreeding 
of escaped cultured �sh with wild �sh with consequent genetic change 
in the wild population.

Traditional integrated aquaculture systems, as in China, where 
sewage-�sh culture is practiced, can be a stabilizing in�uence in the 
entire ecosystem [14]. �is is recommended, especially in developing 
countries where water and resources are scarce or expensive.

Problems of restoration of eutrophic lakes

Eutrophic and hypertrophic lakes tend to be shallow and su�er from 
high rates of nutrient loadings from point and non-point sources. In areas 
of rich soils such as the Canadian prairies, Lake Bottom sediments are 
comprised of nutrient-enriched soil particles eroded from surrounding 
soils. �e association of phosphorus with sediment is a serious problem 
in the restoration of shallow, enriched lakes. P-enriched particles settle 
to the bottom of the lake and form a large pool of nutrient in the bottom 
sediments that is readily available to rooted plants and which is released 
from bottom sediments under conditions of anoxia into the overlying 
water column and which is quickly utilized by algae. �is phosphorus 
pool, known as the "internal load" of phosphorus, can greatly o�set any 
measures taken by river basin managers to control Lake Eutrophication 

by control of external phosphorus sources from agriculture and 
from point sources. Historically, dredging of bottom sediments was 
considered the only means of remediating nutrient-rich lake sediments; 
however, modern technology now provides alternative and more 
cost-e�ective methods of controlling internal loads of phosphorus by 
oxygenation and by chemically treating sediments in situ to immobilize 
the phosphorus. Nevertheless, lake restoration is expensive and must be 
part of a comprehensive river basin management program.

Conclusions
Human reduced eutrophication have heavily degraded fresh water 

system worldwide reducing water quality and altering ecosystem 
structure and function, population growth rapid industrialization and 
excessive use of fertilizers have resulted in disproportionate amounts 
of phosphorous in lake stimulating plant and algae over growth. With 
the demand for fresh water resources expected to increase substantially 
(Jorgenson et al 2001). �ese anthropogenic in�uences have severe 
environmental and economic repercussions. Ultimately, it is imperative 
to increase public awareness and the environmental education of citizen 
and also developed an integrated strategy to abate eutrophication [15]. 
Only collective community e�ort can more e�ectively reduce nutrient 
input to lake (e.g. by reduction in detergent use) and bring cultural 
eutrophication under control. Double food Yield in latter require a 
tenfold increase in fuel, fertilizers and pesticides [16]. �e blue - green 
algae some of which have gelatinous capsules and thrives on organic 
pollution, thus clogging public water supplies and creating nuisance in 
recreational lakes. Ecology is concerned not only with organism but 
with energy �ows and material cycles on the land, in the oceans, into 
air, and in fresh waters, ecology.

Water pollution control specialist have, in the past failed to 
understand these relationship and have attempted to single out one 
factor as the cause of undesirable but unstable algal blooms resulting 
from pollution. (One problem one solution syndrome) the strategy of 
water pollution control must involve reducing the input of all enriching 
and toxic materials, not just one or two item banned.as geographer 
M.G. Wolmann 1971. Has concluded that; demand on water resources 
are increase a rate that exceeds the rate of installation of waste treatment 
facilities. Change in freshwater availability will consequences of global 
climate change. Water management must adapt to e�ect of climate 
change by adopting a hostalic approach to management ecosystems 
on a regional basis. Inorganic fertilizers in sewage treatment e�uent 
entering lakes increase their primary production rates and change 
the composition of the aquatic community. Eutrophic water requires 
cool clear oxygen rich water may disappear; growth algae and aquatic 
plant may become so great as to interfere with swimming or un-
decomposed dissolved organic may impact a bad taste to water even 
a�er it has passed through water puri�cation systems. E�ort to divert 
municipal wastes from certain lakes has demonstrated that cultural 
eutrophication can be reserved in the sense that some lakes will return 
to less fertile condition with improved water quality in terms of human 
use (Edmondson, 1968).

Sources of phosphorous – Agriculture =62%, major town=-9%, 
industry=1%, Septic Tank=14%

Water pollution

1. Change in water quality that can harm organisms or make 
un�t for Human uses

2. Contamination with Chemicals

3. Excessive Heat.
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