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The proportion of waste waters at a level meeting standards
reflects the efforts of humans to prevent polluted sewage
from entering nature's waters. Since 1991, the volume of the
standards purified sewage (relative to the total volume of
sewage) has perceptibly grown, which is associated with the
environmental protection policy implemented in the State. A
large contribution has been given by widespread investments
in implementing the State investment programme 800+
"Water supply and sewage purification in Latvia's small cities",
as well as individual projects.

12.1. Proportion of waste waters at a level meeting standards

Pollution of waters negatively affects the organisms that live
in them both in a direct way - reaching concentrations,
which are harmful to the existence of organisms and also
indirectly - promoting eutrophication, which causes changes
in water bodies and may lead to the overgrowing of the
water bodies. Open water bodies are being utilised as

swimming places, as well as in Riga also utilised for the
acquisition of drinking water. Therefore water pollution
causes direct harm to human health. In large measure, water
quality is affected by human activities: agricultural pollution
and city sewage. When river waters enter the sea, the quality
of seawater is also affected.  

12.  Surface water quality
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In the Daugava, the total nitrogen average concentration up
to 1999 had a tendency to decrease, but in the next years a
small increase in concentrations can be observed. For all
years the average concentration is over 1 mg/l, which
indicates anthropogenic effects. In the last few years 40% of
measurements of monthly concentrations exceed the
European Commission's (EC) recommended value for flowing
water of 2 mg/l. The tendency of a reduction in the total

phosphorus average concentration ceased in 1997, after
which an increase in concentrations commenced.
Notwithstanding this, less than in 10% of cases the maximum
value exceeded the European Commission's recommended
limit value of 0.1 mg/l. Such biogenic concentrations are in
large measure determined by border crossing pollution, as
well as by the impact of large cities (Daugavpils, Riga) on
water quality.

Concentrations of nutrients are rather low in most of Latvian
rivers, therefore changes in discharges do not have so
significant impact.

Amount of discharges of the total nitrogen from point sources
has a tendency greatly variegate. In 2001 discharges of the
total nitrogen in the Lielupe River basin were only 74% of the
level in 1995, that shows decrease of pollution. In the basins
of the Gauja River and the Salaca River amount of discharges
overall has slightly increased, despite that in 1996 in the
Salaca River basin discharges of the total nitrogen were 289%
of the level in 1995, after what decrease followed. The
greatest increase is in the Daugava River and the Venta River
basins (respective 186% and 210% from the level in 1995),
what partly is seen from the concentrations of the total
nitrogen in Daugava and Venta.  

In the Lielupe River basin from 1995 till 2001 amount of the
total phosphorus discharges has minimally changed.
Considerable changes have been with amount of discharges
in the Daugava River basin, where after decrease again
increase is observed (similar situation is with concentrations
of the total phosphorus in Daugava). There is an increase in
the Salaca River basin in 1996 after what decrease comes
and in 2001 discharges of the total phosphorus make 117%
of the level in 1995. Amount of discharges in the Venta River
and the Gauja River basins has increased for 40% since
1995, what is reflected in the concentrations of the total
phosphorus in Gauja and Venta.  

12.2. Discharges of nutrients from point sources

12.3. Concentrations of biogenic elements in rivers
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This indicator shows the water quality of small rivers. In
Latvia, 22.6% of small rivers can be assessed as clean to
slightly polluted, but 2/3 of rivers are slightly polluted. The
basin of the Lielupe River one can see the visible lasting
consequences of anthropogenic effects, as here about 20%
of rivers on the basis of saprobiological quality can be
assessed as middle polluted to strongly polluted. The
Daugava River basin also has a high middle polluted and
polluted rivers proportion. Comparatively smaller lasting
pollution impact can be observed in the basin of the Venta
River and the Salaca River basin. In the Gauja River basin is
the largest proportion of clean to slightly polluted rivers,
about 40%. The water quality of rivers is in large measure
dependent on the type of land use (there is a large
proportion of agricultural land in the Lielupe River basin), as
well as the impact of cities. 

12.4. Saprobiological quality of rivers

In the Gauja, the total nitrogen average concentration has
had a tendency to decrease, even though in recent years a
small increase in concentrations has been observed, only 8-
17% of values exceeded the 2 mg/l limit after reduction. On
the other hand, the total phosphorus average concentration
in 1992-1997 has increased, however only in individual
cases did the maximum value exceed the limit value of 0.1
mg/l. In most cases, the average concentration is below 0.05
mg/l limits, which indicates minimal anthropogenic effects.
Water quality is negatively affected by large cities (Valmiera,
Cesis) pollution.

In the Lielupe, the total nitrogen average concentration has
a tendency to increase in a wavelike way, after which follows
a decrease in concentrations. In 2000 and 2001 an increase
in concentrations can be observed. In all years the average
concentration has exceeded the EC recommended control
value of 2 mg/l and in 2001 only 10% of values were below
this limit. The total phosphorus average values have
decreased in recent years, but this reduction is small. The
average concentration in most cases exceeds the 0.1 mg/l
limit. The water quality of the Lielupe is mainly affected by
border crossing pollution, but it should also be noted the
large proportion of agricultural lands in the catchment area,
as well as the impact of the City of Jelgava.

In the Salaca, the total nitrogen average concentration in
1993-1999 had a tendency to decrease, but in 2000 and
2001 both average and also minimal and maximum
concentrations increase, as result of which 30-40% of values
exceed the 2 mg/l limit. Total average phosphorus
concentrations after decreasing at the beginning of the
1990s, a small increase in concentrations can now be
observed. However, in all cases (except for 1991) the values
are below 0.1 mg/l. The average values in this period are also
below the 0.05 mg/l limit, indicating a minimal
anthropogenic effect in this aspect. Water quality in the
Salaca is affected in large measure by the water quality of
Lake Burtnieks.

In the Venta, for the total phosphorus average concentration
in the last years a tendency to increase has been observed,
however, the maximum values do not exceed the EC
recommended limit value of 0.1 mg/l. The total nitrogen
average concentration also has such a tendency, but it is
much more vague. The average concentration, except in
1998, was below the 2 mg/l limit, however, in 40% of cases
the monthly values exceeded this value. The determining
factor in biogenic concentration is associated with border
crossing pollution.



Sustainable Development Indicators in Latvia 2003

51

Figure 12.4.2. Distribution of saprobiological quality of small rivers in
Latvia, 1998-2001
Source: Latvian Environment Agency

Nitrate-nitrogen winter concentrations are one of the most
important indicators of the eutrophication of the sea, as in
winter biological activity is low and nearly all the biologically
active nitrogen is in nitrate form. Therefore it characterises
the condition of the existing biologically accessible nitrogen
in the water basin, which also is an important eutrophication
controlling nitrogen fraction. In assessing the nitrate winter
concentration trends over time in water basins, one may
assess the impact of the activities of humans living in the
catchment basin on the eutrophication processes of these
basins, as well as the efficiency of environmental protection
measures. Nitrate-nitrogen as one of the basic indicators is
recommended by HELCOM, and it is a good characterising
indicator of water basins from the point of view of the EU
directive 91/676/EEC concerning the protection of waters
against pollution caused by nitrates from agricultural sources.

The load of total nitrogen into a water basin, in this case the
Gulf of Rîga, is an important pressure indicator, the use of
which is suggested by HELCOM, the EU directive
91/676/EEC and the EU directive 2000/60/EC establishing a
framework for Community action in the field of water policy.
Although significant, the total nitrogen discharge indicator is
however not unambiguous, as the total nitrogen includes
within it both dissolved and particle forms of the existing
wide nit-rogen spectrum. Only a part of the total nitrogen
that enters a water basin comes directly from anthropogenic
sources.

The central part of the Gulf of Rîga, in contrast to coastal
waters and river mouth areas is not subject to accidental
inflows, which in coastal waters and river mouth areas
determine the large dynamic of indicators during one winter,
which in turn limits the possibilities to observe inter annual
changes. The tendency of concentrations to increase, which
was observable in the 1980s and 1990s, with maximum
concentration in 1991, obviously reflects the intensive use of
fertilisers in agriculture in the relevant period. The sharp fall
in concentrations in 1992 correlates well with the rapid

12.5. Nitrogen pollution in the Gulf of Rîga
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Phosphate-phosphorus is one of the most important
indicators of the eutrophication of the sea and characterises
the biological accessible phosphorus stock in the relevant
water basin. The use of these indicators in the evaluation is
recommended by HELCOM, and it is widely used in the
evaluation of the condition of the environment. 

Similarly to total nitrogen also the total phosphorus discharge
into the water basin, in this particular case, the Gulf of Riga,
is an important pressure indicator the use of which is
determined by HELCOM and EU directive 2000/60/EC
establishing a framework for Community action in the field
of water policy. Although significant, the total phosphorus
discharge indicator is however not unambiguous, as the total
phosphorus includes within it both dissolved and particle
forms of the existing wide compound spectrum. Only a part
of the total  phosphorus discharge that enters a water basin
comes directly from anthropogenic sources. In comparison
with total nitrogen, total phosphorus has more specific
relationship with fresh water discharge dynamics.

Even though in the phosphate winter concentrations a large
between year changes can be observed, its common trend is
to increase for the whole of the observation period. The total

phosphorus discharges in contrast shows a similar trend as
the total nitrogen discharge, with an increase in the volume
of discharge up to 1990 and thereafter a more sharper fall
than in the case of nitrogen. This indicates that even though
the initial phosphate winter concentration was specified by
the volume of discharge, in recent years this is determined by
internal bio-chemical processes in the Gulf of Riga. The
growth in phosphate concentrations in large measure
reduces the nitrogen discharge reduction effect, because if
free phosphorus is in the system, the nitrogen fixing algae can
fix the missing nitrogen from the atmosphere. 

At the present time, research taking place in the Gulf of Riga
financed by the Latvian Science Council, have given indirect
information that maintaining the current level of phosphorus
discharge, the Gulf of Riga ecosystem will slowly reduce the
phosphorus stock, which will facilitate a decrease in eutro-
phication. However, if with the development of agriculture
protection principles are not observed, the processes may
again transform in the direction of further eutrophication,
which will degrade the ecological quality of the Gulf of Riga. 
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12.6. Phosphorus pollution in the Gulf of Rîga

reduction in the use of fertilisers. Even though the total
nitrogen discharge does not show such sharp concentration
changes as the nitrate winter concentration in the Gulf of
Riga, the increase in loads of total nitrogen was observed up
to 1990, if the sharp fall in 1984, which was determined by
an unusual dry period, is discounted, with a decreasing
tendency of discharges in the following years. The
anthropogenic effect on the total nitrogen discharge mostly
masks the natural changes in drainage.

Currently, Latvia's agriculture is in a transition or beginning of
development period with comparatively low pollution
impact on the environment, which is also shown by the
winter nitrate concentration. Upon accession to the
European Union and continuing the development of
agriculture and animal husbandry, the condition of the
environment may significantly deteriorate if protection
principles are not observed.


