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Preface
VARIOUS LAND BASED POLLUTION remains the
major source of environmental pressure on the
Baltic Sea ecosystem. This pressure includes eutrophication caused by the oversupply of the marine
environment by nutrients (nitrogen and phosphorus) and pollution of marine environment by heavy
metals, persistent organic pollutants and other
synthetic hazardous substances. One of the largest HELCOM projects Pollution load compilation
(PLC) is missioned to supply the most up-to-date
information on input of nutrients and other pollutants to the marine environment their sources
and pathways. Compilations of pollution load data
have been an integral part of HELCOM assessment
system since 1987, including annual and periodic
assessments and current assessment is the sixth
one, which found reflection in the abbreviation of
the project title – PLC-6. The assessment creates
scientific background for the Contracting Parties
to undertake measures to prevent and eliminate
pollution of the Baltic marine environment in accordance with Article 16 of the Convention on the
Protection of the Marine Environment of the Baltic
Sea Area, 1992 (Helsinki Convention).
In order to mitigate eutrophication, HELCOM
countries agreed on a joint effort to reduce nutrient load on the marine ecosystem, which is reflected in the HELCOM Baltic Sea Action Plan as
a nutrient input reduction scheme. The Scheme
is a regional approach to sharing the burden of
nutrient reductions between HELCOM countries
to achieve the goal of a Baltic Sea unaffected by
eutrophication. It consist of 2 parts: Maximum Allowable Inputs (MAI) of nutrients and Country-Al-

located Reduction Targets (CART). Compilations
of pollution load data, designed to follow up on
the implementation of the scheme.
To fulfill all the tasks PLC-6 project delivers six
major products:
1

2

3

4
5
6

The updated HELCOM Core Pressure Indicator on nutrient inputs (MAI fulfilment
follow-up) covering data from 1995 to 2015.
Follow up progress toward national reduction targets for nutrients, CART follow-up assessment, covering data from 1995 to 2014.
Assessment of sources and pathways of
nutrients into the Baltic Sea environment
(2014).
Input of nutrients by 7 biggest rivers.
Evaluation of effectiveness of measures to
reduce nutrients inputs to the Baltic Sea.
Assessment of input of selected hazardous substances.

Data compilation
In order to obtain a reliable assessment of
the waterborne load of pollutants entering the
Baltic Sea from the land-based sources,
HELCOM Recommendation 26/2 obliges the
Contracting Parties to report annual and
periodic data on quantified input of pollutants
to the Baltic Sea in accordance with the
regularly updated HELCOM Guidelines. The
reporting procedures include uploading of
national data, their quality assurance, insertion
into the database, statistical processing and
approval of assessment datasets by the national
data coordinators. The PLC-Water data
handling system is designed to store reported
data and make all data handling procedures
operational and transparent. It includes PLCwater database, reporting web application, data
quality assurance tools and public web
application for data visualizing and
graphs. All the components of
the System are to be hosted
and constantly maintained.

Eutrophication caused by the oversupply
of the marine environment by nutrients
(nitrogen and phosphorus) and pollution
by heavy metals, persistent organic
pollutants and other synthetic hazardous
substances are major pressures on the
Baltic Sea's marine environment.
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Over
% of the Baltic
Sea region is affected by
eutrophication.
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due to statistical uncertainty. MAI for phosphorus
input is fulfilled in the Kattegat only. The inputs to
the Danish Straits, Bothnian Sea and Bothnian Bay
cannot be considered as fulfilled due to statistical
uncertainty. According to the long term trend analysis, since the mid-1990s, total normalized nitrogen
and phosphorus inputs to the Baltic Sea in 2014
were reduced by 22% and 24%, respectively.

Progress toward national reduction
targets for nutrients input reduction
Assessment of MAI fulfilment.
Maximum Allowable Inputs (MAI) of nutrients are
a part of the HELCOM nutrient reduction scheme,
indicating the maximal level of total (water- and
air born) input of nitrogen and phosphorus to the
Baltic Sea sub-basins (map layer for nitrogen and
phosphorus at the HELCOM map service) that
is allowed to fulfil the targets for the sea unaffected by eutrophication. The targets were first
included into the Baltic Sea Action Plan in 2007
and then updated in the Copenhagen Ministerial
Declaration in 2013. Input of nutrients is one of
HELCOM core pressure indicators.
The current assessment of progress towards MAI
of nitrogen and phosphorus is based on data on
normalized average total input to the sub-basins
of the Baltic Sea during 2012-2014. The fulfilment
of MAI is identified by comparing the total input to
a particular sub-basin with the Maximum Allowable
Input for that sub-basin. The progress achieved by
2014 is given in percentages of MAI where values below 100% indicate fulfilling the requirements of the
HELCOM nutrient reduction scheme.
A significant reduction of nutrients input has
been achieved for the whole Baltic Sea. The last
3-year assessment (2012-2014) reveals the average
normalized input of nitrogen was reduced by 13%
and phosphorus by 19% since the reference period
(1997-2003). The maximum allowable input (MAI) of
nitrogen in this period was fulfilled in the Kattegat,
Danish Straits and Bothnian Sea (Tables). Nitrogen
inputs into Bothnian Bay and the Gulf of Riga are
close to MAI but cannot be considered as fulfilled

The progress assessment is based on the evaluation of nutrient net input reduction towards to
the net input ceilings.
The net input is an estimate of the amount of
nutrients ending up in the Baltic Sea sub-basins
coming from a particular country. The calculations integrate waterborne (direct coastal point
sources and discharges from rivers), airborne (atmospheric deposition from a particular country
or a group of countries) and transboundary (input via rivers through another country).
The net input ceiling is the maximum allowable
amount of nutrients from a country to a sub-basin,
assuring the good environmental status of the Sea in
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terms of eutrophication. The sum of input ceilings set
for all countries to a specific sub-basin is equal to the
Maximum Allowable Input for that sub-basin.
The fulfilling of the nutrient input ceilings was
assessed using statistically estimated net nitrogen and phosphorus inputs from each country
to the sub-basins in 2012, taking into account an
estimated uncertainty on these inputs. The 2012
net inputs are compared with the corresponding
nutrient input ceilings to assess the progress towards the targets. Statistical estimation uses a
time series of normalized net inputs of nitrogen
and phosphorus for the period 1995–2012.

Major nutrient sources and pathways
to the Baltic Sea
This assessment of major sources and pathways of
nitrogen and phosphorus into the marine environment is a vital part of the HELCOM Pollution Load
Compilation (PLC) and one of the main products
of the HELCOM Sixth Pollution Load Compilation
project (PLC-6). The product includes an assessment of three major pathways of nutrients – riverine, airborne and via direct sources – and more detailed assessment of sources of riverine load. The
previous (PLC-5) assessment, published in 2013,
was based on the data on nutrient inputs in 2006.
Current assessment illustrates the contribution of
various sources of nitrogen and phosphorus into
total loads in 2014 (2012 for Germany and Poland).
The assessment also illustrates changes in proportion of different pathways since 1995.
Changes in total nitrogen and phosphorus inputs
into the Baltic Sea, as well as the proportion of thier

major pathways have been evaluated for the years
1995, 2000, 2006 and 2014. The reported major
pathways include riverine loads, direct point-sources and, for nitrogen, atmospheric deposition.

Input of nutrients by 7 biggest rivers
According to the recent HELCOM assessment (HELCOM 2018) the riverine inputs of total nitrogen (TN)
and total phosphorus (TP) contribute about 80% and
over 90% to the total input of these nutrients respectively. Therefore the nutrient input reduction targets are unachievable without adequate measures
aimed at reduction of the loads of the whole Baltic
Sea catchment area. The seven biggest rivers cover
50% of the Baltic Sea catchment area and therefore
it is important to evaluate the changes in the nutrient
loads of those rivers. This assessment illustrates the
TN and TP loads and trends in the loads from 1995 to
2014. The assessment is based on the data annually
reported to the HELCOM Pollution Load Compilation
(PLC) water database and it is a part of the PLC-6
project. The statistical methods applied in the data
handling procedures (flow-normalisation and trend
analyses) were developed especially for the PLC data
(Larsen and Svendsen 2013).
The seven biggest rivers cover 50% of the Baltic
Sea catchment area and the human pressure is
high since the catchments are inhabited by nearly
55 million people. The anthropogenic pressure is
highest in the southern catchments with the most
dense population and intensive agricultural activities. Accordingly the nutrient loads are high in the
south: The area specific TN load of the River Oder
was in 2014 339 kg km-2, whereas the respective

According to the recent HELCOM assessment (HELCOM 2018) the riverine inputs of total
nitrogen (TN) and total phosphorus (TP) contribute about 80% and over 90% to the total
input of these nutrients respectively. Here: Vistula river in Poland.
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load of the River Kemijoki was 110 kg km-2. The
variation in the area specific TP export was even
larger: The River Kemijoki 5.1 kg km-2 and the
River Vistula 44 kg km-2. In 2014 the seven rivers
exported 220,400 t TN and 28,600 t TP into the Baltic Sea, which was 31% of the TN load of the Baltic
Sea and 50% of the respective TP load. The Neva
River contributed with over 40% of the total flow,
but the Vistula had the highest TN and TP loads: It
contributed with 26% to the TN load and 37% to
the TP load. Both TN and TP loads showed a statistically significant decrease from 1995 to 2014.
The TN load was reduced by nearly 58,000 t (17%)
and the TP load by 4,100 t (22%), but the trends of
individual rivers varied greatly.

Effectiveness of measures
Evaluation of effectiveness of measures is a new
task for PLC-6 project implemented as a pilot assessment product. The assessment is based on
a questionnaire elaborated by PLC-6 project implementation group. The questionnaire was designed to collect information on load reduction and
measures taken between 1995-2014 and expected
reduction from 2015 onwards through measures
planned until 2021 to reduce inputs of nitrogen and
phosphorus to the Baltic Sea. Contracting Parties
could report measures and their expected effect
on nutrient loads either for sectors (as agriculture)
or for pathways (e.g. leaching from the root-zone).
The envisaged quantification of expected effect of
measures at source or as the resulting effect on nutrient inputs to the sea. Further measures could be
quantified by Baltic Sea sub-basin, by catchment or
by country. The reporting from countries has taken
place until the end of 2017.
The assessment also integrates source apportionment based on source oriented approach.
The source quantification based on the source
oriented apportionment approach quantifies
nutrient input sources at the rim of the surface freshwaters as compared with the source
quantification of the loads entering the Baltic
Sea (called the load oriented source apportion-

ment approach). Source quantified with the
source-oriented approach will be presented only
for the monitored parts of the river catchments
and for the airborne nitrogen sources.

Hazardous substances
Hazardous substances like metals and various
organic environmental pollutants may originate
from natural or anthropogenic sources, although
the organic pollutants tend to be most commonly of anthropogenic origin. Excessive levels of
pollutants in the environment may lead to risk
for biota including a risk for human health. The
inputs are considered to be mainly waterborne
via rivers and direct point sources, and via atmospheric deposition, depending on the substance.
The monitoring and reporting guidelines for
waterborne inputs of hazardous substances to
the Baltic Sea (PLC-Water guidelines) are to a
large degree focused on metal inputs, whereas in
the programme for monitoring of the pollution of
air and precipitation, the airborne inputs include
both metals and some organic pollutants. Due to
this inconsistency between the monitoring and
reporting of the different sources, fair estimates
for the total inputs are at the moment only possible from some countries for some metals that
are included in both programmes. Summarised
information on the atmospheric deposition
of some selected organic pollutants based on
the EMEP work for HELCOM is included. Also, to
prepare for future monitoring and reporting of
at least selected organic pollutants, a questionnaire was sent out to the Contracting Parties in
2015, asking for identification of substances of
concern as well as indications on data availability. For practical reasons, the questionnaire also
included micropollutants in municipal waste water treatment plants (MWWTP) effluents, another closely related mission to cover. The results
from this questionnaire are summarised below.
Data collection from the prioritised substances
will be collected from the Contracting Parties
with start in early 2018.

Proportion of deposition, pointsourtces and riverine inputs of
cadmium, mercury and lead.
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Sample tables to illustrate maximum allowable inputs (MAI)
Table: the average normalized annual inputs of nitrogen and phosphorus during 2012-2014. The table also includs statistical uncertainty, inputs in 2012-2014
including statistical uncertainty and the remaining reduction needed to reach MAI. Classification of achieving MAI: ( ) green=MAI fulfilled, ( ) yellow= fulfilment is not determined due to statistical uncertainty, and ( ) red=MAI not fulfilled. (Units in columns 2-5: tonnes per year). NOTE: For consistency with MAI no
rounding (to tenth, hundreds or thousands) has been performed in the indicator.

Nitrogen (N)

2012-14
statistical
uncertainty

N input
2012-14
with stat.
uncertainty

Remaining
reduction to
reach MAI

% of MAI
input 2012-14
with stat.
uncertainty

Baltic Sea sub-basin

MAI*

N input
2012-14

Bothnian Bay (BOB)

57,622

55,255

2,910

58,165

101

Bothnian Sea (BOS)

79,372

73,859

4,939

78,798

99

Baltic Proper (BAP)

325,000

389,108

25,425

414,533

89,533

128

Gulf of Finland (GUF)

101,800

119,804

14,298

134,102

32,302

132

Gulf of Riga (GUR)

88,417

81,806

14,420

96,226

109

Danish Straits (DS)

65,998

54,176

3,417

57,593

87

Kattegat (KAT)

740,000

66,767

2,973

69,740

94

Baltic Sea (BAS)

792,209

840,773

44,393

885,166

Phosphorus (P)

2012-14
statistical
uncertainty

P input
2012-14
with stat.
uncertainty

121,835

Remaining
reduction to
reach MAI

112
% of MAI
input 2012-14
with stat.
uncertainty

Baltic Sea sub-basin

MAI*

P input
2012-14

Bothnian Bay (BOB)

2,675

2,545

319

2,864

107

Bothnian Sea (BOS)

2,773

2,506

301

2,807

101

Baltic Proper (BAP)

7,360

1,6011

1,398

17,409

10,049

237

Gulf of Finland (GUF)

3,600

4,413

2,243

6,656

3,056

185

Gulf of Riga (GUR)

2,020

2,444

2,93

2,737

717

135

Danish Straits (DS)

1,601

1,502

109

1,611

101

Kattegat (KAT)

1,687

1,483

152

1,635

97

Baltic Sea (BAS)

21,716

30,902

2,675

33,577

13,822

Classification
of achieved
reduction

Classification
of achieved
reduction

155

PLC-6 report
1 — Chapter name

6

