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Abstract. Groundwater is a main and easy water source for agriculture, industry, mining.
It supplies with fresh water more than 10 megacities across the world, including London,
Beijing, Mexico City, Buenos Aires. Applying great application rates of nitrogen fertilizer
causes pollution of groundwater bodies with nitrates. EU observes and reports the
water quality of 13000 groundwater bodies. According to the statistical survey 75% of
groundwater bodies are classified as ones with good chemical status. The remaining part
-25% of groundwater bodies is reported as one with poor chemical status. About 54% of the
groundwater bodies with poor chemical status due their contamination to nitrates.
25% of Bulgarian groundwater bodies show a significant positive trend in increasing nitrate
pollution in groundwater bodies
In this paper observation on groundwater chemical status of EU Member States in
particularly Bulgaria and Belgium are reported by means latest statistical data.
Groundwater is a limited source for fresh water and measures for preventing nitrate
pollution have to be applied in irrigation practice.
Keywords: groundwater pollution

1. INTRODUCTION
Fresh water on the Earth is very limited –water in lakes, streams and rivers and presents
only 0.01 percent of Earth’s water. Groundwater makes up another 0.6 percent. Salt
water in oceans and salt lakes represents 97 percent of Earth’s water.
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During the last decades Europe fresh water are affecting by water scarcity, droughts,
floods and physical modifications (dams, wires, sluices etc.). The severe lack of water is
observed particularly in South Europe.
As a consequence of droughts in EU between 1976-1990 and 1991-2006, both area
and population affected have doubled [1]. Climate changes are expecting to exacerbate
these impacts, with frequent and severe droughts in many part of Europe.
Over the last 50 years the world’s population has doubled, the gross domestic
product- has grown tenfold and the agriculture and industry has flourished. This growth
and increased water usages put water resources under pressure.
During the last decades the agriculture intensifies the food production applying high
input of fertilizers and pesticides. Leaching and running off a part of them, as a result
of precipitations or over-irrigation leads to significant load of pollutions to ground and
surface water environment.
In the developing countries the rate of increase of nitrogen fertilizer application has
tripled since 1975. A quarter of growth in rice production in Asia has been attributed to
increased fertilizer use. In Central and South American and South Asian regions, high
rates of nitrogen fertilizer applications combined with proper irrigation technologies
and favorable climatic conditions help farmers to raise three crops per year [2].
This trend of an intensified agriculture will continue during the next decades and
under conditions of increasing world population and increasing demand for food and
water supply.
In this paper observations on fertilizer pollution of groundwaters in Europe and
Bulgaria is considered. The last statistical data for this sort of pollution are presented
and commented.

2. CONTEMPORARY STATE OF NITRATE
GROUNDWATER IN EUROPE AND BULGARIA

POLLUTION

OF

The Nitrate Directive (1991) of European Commission - Environment considers the
EU recommedations for permitable nitrate concentration in groundwater that are 50 mg
NO3/l.
The chemical status of more than 13000 groundwater bodies has been monitored
and their pollution is reported in 25 Member States in Europe. Good chemical status
is proved to have 75% of them (by surface area), while 25 % of them are in poor status.
About 3% of groundwater bodies are classified as ones with unknown chemical status
[3].
Excessive nitrate concentration is responsible for 54% of groundwater bodies in
Europe that have poor chemical status. Pesticides are another reason for classifying
20% of groundwater bodies as ones with poor chemical status.
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Fig.1: Mineral fertiliser consumption by agriculture in EU-27 (Fertilizers Europe), Million
tonnes of nutrients, 2006-2011, [4]

Peaks of nitrogen, phosphorous and potassium fertilizer consumption for EU27 countries are observed in 2007/2008 and 2010/2011 followed by slow decrease
in 2011/2012. The mean nitrogen fertilizer consumption for EU-27 countries during
the period of 2006-2012 accounts for 10.48 million tonnes of N per year. The mean
phosphorous fertilizer consumption for EU-27 countries during the period of 2006-2012
is equal to 1.1 million tonnes of P per year. The mean potassium fertilizer consumption
for EU-27 countries during the same period is 2.38 million tonnes of K per year.
A decreasing trend in nitrogen and phosphorous fertilizer consumption for EU-15
countries and Slovenia, Norway and Switzerland can be seen for the period of 20002012 but nitrogen fertilizer consumption denotes an increase for Bulgaria (BG), Czech
Republic (CZ), Estonia (ES), Latvia (LT), Poland (PL), Hungary (HU) and Slovakia
(SK), (Table.1).
An increasing trend in phosphorous fertilizer consumption for the same period is
observed for Slovakia (SK), Romania (RO), Poland (PL) and Bulgaria (BG) (Table.2).
The data for nitrogen fertilizer consumption in Bulgaria for the period of 2000-2012
are according Table 1 and the data for 2013 are taken out from [5]. It can be seen in
Fig.2 that nitrogen fertilizer consumption in Bulgaria has doubled in comperance with
this one in 2000. A trend in increasing nitrogen fertilizer consumption is observed in
Bulgaria for the whole observed period.
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Fig.2. Consumption of nitrogen fertilizer in Bulgaria for the period of 2000-2013, [4-5]

In 2010 the maximal nitrogen fertilizer consumption per ha UAA (utilized
agricultural area) is observed in Nederland (NL), Belgium (BE), Luxemburg (LU)
which are respectively 120 kg N/ha, 106 kg N/ha and 103 kg N/ha.
In 2010 mean nitrogen fertilizer consumption per ha UAA for EU- 27 countries is
equal to 69 kg N/ha and for EU-15 countries is correspondingly 74kg N/ha.
Nitrogen fertilizer consumption per ha UAA in Bulgaria is 56 kg N/ha.
In 2010 the maximal phosphorous fertilizer consumption per ha UAA can be observed
for Poland (PL)-11kg P/ha and for Spain (EL) - 10hg P/ha. The mean phosphorous
fertilizer consumptions per ha UAA for EU-27 and EU-15 countries are equal to 7 kg
P/ha. Phosphorous fertilizer consumption per ha UAA in Bulgaria for the same period
is 5kg P/ha.
Approximately 13% of the groundwater monitoring bodies in Europe exceed the limit
of 50 mg NO3/l. The highest proportion of the groundwater monitoring bodies, which
exceed the EU Directive limit, to all monitoring ones is observed in Belgium (30%),
Denmark (26%), Spain (22%) and Cyprus (19%). Bulgarian groundwater monitoring
stations exceeding the accepted limit for nitrate pollution present 9% of all groundwater
monitoring bodies.
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Table 1: Nitrogen fertiliser consumption by agriculture, EU-27, NO and CH, 2000-2012, [4]
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Table 2: Phosphorous fertiliser consumption by agriculture, EU-27, NO and CH, 2000–2012, [4]
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Table 3: Fertiliser consumption per ha UAA, EU-27, Norway (NO) and Switzerland (CH), 2010,
[4]
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Table 4: Groundwater nitrate concentration classes (mg NO3/l) and proportion of groundwater
monitoring stations in each class per country (%), 2009, EU-27, EFTA, candidate and potential
candidate countries; Source: European Environment Agency in [6]
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Fig. 3: Groundwater nitrate concentration classes (mg NO3/l) and share of groundwater
monitoring stations in each class by country (%), 2009, EU-27, EFTA, candidate and potential
candidate countries Source: European Environment Agency in [6]

The trends in nitrate contamination of groundwater bodies of EU-27 Member States
can be seen in Fig.3. A significant positive trend, that indicates a nitrate concentration
rising is valid for more than 25% of Bulgarian groundwater bodies and 40% of them
are with neither positive nor negative trend. Only 25% of groundwater bodies show a
negative trend which means a decline in nitrate concentrations. For Norway only one
groundwater body is reported which shows a significant positive trend.
According to statistical data for 2014 nitrite concentrations above 0.01 mg NO2/l are
observed in groundwater bodies of Spain, Belgium, Romania, Italy. (Fig. 4)
Nitrate concentrations above the limit of 50mg NO3/l are reported for groundwater
pollution in Spain, Belgium, Poland, Germany, Austria, Czech Republic, Greece,
Bulgaria, Romania. (Fig.5).
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Fig.4. Map of nitrite pollution in groundwater of EU Member States, [7].

Fig.5. Map of nitrate pollution in groundwater of EU Member States, [8].

Critical concentrations of ammonium are observed in Belgium, Nederland, Spain,
Estonia, Poland, Italy, Romania. (Fig.6).
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Fig.6. Map of ammonium pollution in groundwater of EU Member States, [9]

Fig.7. Map of nitrite pollution of groundwater of Bulgaria [7].
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Prevailing number of groundwater bodies in Bulgaria are with lower pollution
and

. Only one groundwater

(Fig.7).
body is classified as one with
Approximately 20 groundwater bodies in Bulgaria are classified mainly or in part with
third class of nitrite pollution

. Four groundwater bodies

polluted with nitrate concentration above permitted limit of
,
(Fig.7).
The more strict caution measures should be taken into account in this regions. The
farmers should follow strict recommendations for application rates of nitrogen fertilizers
Three groundwater bodies in Bulgaria are diagnosed as polluted with the highest class
of ammonium concentrations

, followed by four groundwater

bodies polluted with concentration between the limits of
(Fig.9).

,

Fig.8. Map of nitrate pollution of groundwater of Bulgaria [8].

Three groundwater bodies in Bulgaria are diagnosed as polluted with the highest class
of ammonium concentrations

, followed by four groundwater

bodies polluted with concentration between the limits of
(Fig.9).
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Fig.9. Map of ammonium pollution of groundwater of Bulgaria [9].

Critical is the situation with nitrite, nitrate and ammonium pollutions of groundwater
bodies in 2014 in Belgium. Urgent measures should be considered and applied to pure
these groundwater bodies. That could be seen correspondingly in Fig.10, Fig.11 and
Fig.12.

Fig.10. Map of nitrite pollution of groundwater of Belgium [7].
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Fig.11. Map of nitrate pollution of groundwater of Belgium [8].

Fig.12. Map of ammonium pollution of groundwater of Belgium [9].

3. CONCLUSIONS:
Groundwater is a vital source of fresh water on the Earth. It will be of great importance
as well in the future for whole human being. EU observes the contamination of
groundwater bodies across Europe. Under conditions of intensified agriculture in many
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parts of the Europe and particularly in Bulgaria and Belgium adequate measures should
be conformed and put into practice in order future pollution of groundwater bodies to
be preventing.
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