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List of abbreviations

MAI Maximum Allowable Inputs

NIC Nutrient Input Ceilings

CART Country-Allocated Reduction Targets

NECA NOx Emission Control Area

NEC Directive National Emission reduction Commitments Directive

TN Total nitrogen

TP Total phosphorus

DE Germany

DK Denmark

EE Estonia

FI Finland

LT Lithuania

LV Latvia

PL Poland

RU Russia

SE Sweden

BY Belarus

CZ Czeck Republic

UA Ukraine

OC Other countries: represents the sum of all other sources than HELCOM Countries and Baltic and North Sea 
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BSS Baltic Sea Shipping

NOS North Sea Shipping

BOB Bothnian Bay

BOS Bothnian Sea

BAP Baltic Proper

GUF Gulf of Finland

GUR Gulf of Riga

DS Danish Straits

KAT Kattegat

BAS Baltic Sea
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1. Introduction

 This report provides technical documentation on the cal-
culations of proposed Nutrient Input Ceilings (NIC) for the 
HELCOM Baltic Sea Action Plan (BSAP) update in 2021. It 

includes a comparison with the NIC derived from the Country-Allo-
cated Reduction Targets (CART) established in the 2013 Copenha-
gen Ministerial Declaration (HELCOM, 2013c). In addition to national 
NIC, the novel approach of attributing NIC for selected major trans-
boundary rivers is introduced. The report includes a complete over-
view of NIC and background data relevant for future assessments of 
progress towards fulfilling MAI and nutrient reduction requirements 
in BSAP. Further, it includes all information on how NIC are calculat-
ed and summaries of all used data behind the calculations. 

1.1. Background

In the HELCOM Baltic Sea Action Plan (HELCOM, 2007) scientifical-
ly derived Maximum Allowable Inputs (MAI) where defined that if 
achieved should ensure that the goal of a Baltic Sea unaffected by 
eutrophication would be reached. Further, the BSAP specified re-
duction requirements, so called Country-Allocated Reduction Tar-
gets (CART) indicating how the burden of achieving MAI should be 
shared between HELCOM Contracting Parties. A substantial revision 
of MAI and CART was initiated by the 2010 Moscow Ministerial Meet-
ing (HELCOM, 2010) and in the 2013 Copenhagen Ministerial Decla-
ration (HELCOM, 2013c) the revised MAI and CART were established 
(thereafter named HELCOM Nutrient Reduction Scheme). 

It was soon realized that it was not optimal to formulate the 
country commitments in terms of reduction requirements relative 
to nutrient inputs in a specific reference period, since they cannot 
guarantee fulfillment of MAI when reference inputs are updated. 
Therefore, the 2018 Brussels Ministerial Declaration (HELCOM, 2018) 
stated that although recalling the CART of the 2013 Ministerial Meet-
ing that in the update of the BSAP national commitments should 
be formulated in a way that ensures fulfillment of MAI. The 2018 
Brussels Ministerial Declaration decided to further engage with river 
basin authorities.

The workshop “Land-based nutrient loads to the Baltic Sea” (Nu-
triRed WS) followed up and discussed possible improvements of the 
HELCOM Nutrient Reduction Scheme in the light of content of the 
HELCOM Brussels Ministerial Declaration. Based on the workshop 
outcomes, Reduction Scheme Core Drafting Group (RedCore DG) 
prepared a list of possible improvements of the Scheme, including 
also associated issues like data flows and assessment products, that 
where subsequently submitted and discussed at HELCOM PRES-
SURE 10-2019 (Document 6.1) and in edited form approved by HEL-
COM HOD 56-2019 (Document 3-16). The mission provided by HOD 
with this was to calculate nutrient input ceilings utilizing up-to-date 
data on transboundary loads and atmospheric deposition without 
changing the basic principles and calculate indicative reduction 
needs for individual rivers. 

Following these formal decisions, Baltic Nest Institute (BNI) of Stock-
holm University and the Danish Centre For Environment And Energy 
(DCE) of Aarhus University have supported the Seventh Baltic Sea 
Pollution Load Compilation (PLC-7) project and RedCore DG with 
the practical data analysis and calculations to compute Nutrient In-
put Ceilings. The data basis was extensively validated through the 
PLC-7 and preliminary results was presented to HELCOM PRESSURE 
11-2019 and 12-2020, as well as a dedicated workshop (NIC WS) in 
connection with HELCOM PRESSURE 12-2020. 

1.2. The HELCOM nutrient reduction scheme (2013 
Ministerial Declaration)

The HELCOM Nutrient Reduction Scheme includes Maximum Al-
lowable Inputs (MAI) of nutrients to seven major Baltic Sea sub-ba-
sins in order to fulfil good environmental status. The basis for MAI 
is that the quantitative targets on specific eutrophication indica-
tors (HELCOM, 2013a) should be reached. The physical-biogeo-
chemical model BALTSEM (Gustafsson et al., 2012; Savchuk et al., 
2012) to obtain pressure-response relationships that in turn could 
be used to find the optimal combination of (maximal) nutrient 
inputs to the sub-basins that ensures that the targets are fulfilled 
(HELCOM, 2013b). 

Based on MAI the country-wise nutrient reduction targets 
(CART) were set based on the inputs in a reference period (1997-
2003) (HELCOM, 2013b, 2013c). The allocation of reduction targets 
in the HELCOM BSAP Nutrient Reduction Scheme followed the fol-
lowing principles: 

 — All nutrient inputs to a sub-basin originating from HELCOM 
Countries were reduced with the same percentage relative to the 
reference input period (1997-2003). 

 — Sharing of reductions were based on nutrient inputs in the peri-
od 1997-2003, using flow-normalized riverine inputs, direct point 
source inputs, normalized atmospheric nitrogen deposition 
from EMEP (European Monitoring and Evaluation Programme) 
and estimated atmospheric phosphorus inputs.

 — Expected reductions due to emission reductions in non-HELCOM 
countries from implementation of the Gothenburg Protocol 
were considered before allocating reductions.

 — Expected reductions due to emission reductions by Baltic Sea 
shipping from implementation of NECA were considered before 
allocating reductions.

 — Major waterborne transboundary inputs from non-HELCOM 
Countries (i.e., Belarus, Czech Republic and Ukraine) were as-
sumed to reduce their inputs with the same percentage as HEL-
COM Countries.

 — After reductions were achieved, the total input to the basin 
should equal to Maximum Allowable Inputs (MAI) for that basin. 
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The country-wise nutrient reduction targets (CART) of the 2013 
Ministerial Declaration have been followed up using after-the-
fact calculated Nutrient Input Ceilings (NIC) that caps the nutri-
ent inputs from each country-basin combination. The sum of NIC 
for each source to a basin should result in MAI for that particular 
basin. NIC has de facto replaced CART in the assessment of prog-
ress towards the goals of the HELCOM BSAP Nutrient Reduction 
Scheme, mainly due to practical/technical advantages. 

NIC is defined as the difference between the inputs in the ref-
erence period and CART. In the years since 2013, there has been 
a number of various updates to the nutrient input data in the ref-
erence period, that forced a choice of either use to the formally 
agreed CART and not necessary achieve MAI or use NIC as calcu-
lated with the original reference inputs and loose some of basis in 
the fundamental agreements. The choice has been to go the latter 
way in the assessments of progress for the countries, which was 
also acknowledged in the HELCOM Brussel Ministerial Declaration 
(HELCOM, 2018).

1.3. Constrains on calculating updated NIC

A revision of NIC should not include any changes to MAI, nor chang-
ing any of the principles of allocation of CARTs listed above in Sec-
tion 1.2. However, it has been identified that the update of the BSAP 
serves as a good opportunity to take into account the NIC to correct 
a few deficiencies of the CART of the 2007 BSAP and the 2013 Min-
isterial Declaration and in some cases update to current policies in 
order to make the NIC future-proof and policy relevant. In addition, 
NIC can be calculated directly from new updated nutrient input data 
sets making it up-to-date. 

The following specific updates and requirements have been iden-
tified and considered following the discussions and decisions as de-
scribed above in Section 1.1:  

Take into account expected reductions in atmospheric deposi-
tion from decreased ship emissions in both North Sea and the 
Baltic Sea as a result of implementation of NECA

NECA negotiations were not complete in 2013 and it was decided 
that only expected reductions due to decreased emissions of the 
Baltic Sea international shipping should be taken into account. 
However, now NECA is agreed and under implementation for 
both Baltic Sea as well as North Sea ship traffic, and since North 
Sea shipping is a significant source for atmospheric nitrogen 
deposition on the Baltic Sea it is important to include these ex-
pected reductions as well. 

Take into updated calculations of expected reductions in atmo-
spheric deposition from emissions as a result of implementa-
tion of Gothenburg Protocol/EU NEC Directive and NECA

EMEP recently made calculations of expected reductions of nitro-
gen inputs to the Baltic Sea following implementation up-to-date 
air quality policies (Gauss et al., 2020). These data should be used 
in the update of NIC.

Increase robustness of riverine transboundary parts of NIC
NIC should take into account national shares of transboundary 
waterborne inputs. So far, the waterborne transboundary con-
tributions (share of transboundary inputs from a country taking 
into account downstream river retention) are included in the 

country contribution without an explicit notion. For some coun-
tries, e.g., Latvia and Lithuania, the transboundary share of NIC is 
of large significance. However, still there are major uncertainties 
in the computation of transboundary inputs, not the least in river 
retention, and large improvements of these estimates are antic-
ipated in years to come. It is imperative that NIC are construct-
ed and presented in a manner that addresses the potential and 
probable need of updating the computation of the transbound-
ary part of NIC in a way that is transparent and consistent with 
formal agreements.

Highlight the contributions of the major (transboundary) rivers
The five rivers Vistula, Oder, Neva, Nemunas and Daugava are 
by far the largest rivers in terms of nutrient inputs. Together 
they contribute with nearly a third of the total nitrogen and al-
most half of the phosphorus inputs to the Baltic Sea. Further, 
they drain to sub-basins with reduction requirements and, in 
practice, it is not possible to reach MAI without significant re-
ductions in these rivers. In addition, they are all transboundary 
rivers where joint action is needed by several HELCOM and/or 
non-HELCOM countries.

Take into account updated data
The calculation of CART in 2013 was based on time-series ob-
tained within the PLC 5.5 project. At that time data was available 
for the period 1994-2010. Since then the length of the time-series 
was increased substantially (data until 2017 is used here) and var-
ious updates have increased the data quality. The following ma-
jor updates have been identified:

 — EMEP have updated atmospheric deposition data using new 
emissions data sets and improved modelling and updated 
meteorological data1

 — River retention and border load data are updated fr the river 
transboundary calculations

 — Latvia has reported corrected total phosphorus inputs for the 
earlier part of the time-series that significantly improve the 
data quality of the reference period.

 — Denmark has reported new data for the whole time-series 
based on improved modelling.

Take into account methodologies developed within PLUS, MAI-
CART OPER, PLC-6 and PLC-7 in preparing data and calculating 
nutrient inputs

 — Improved quality control and assurance 
 — Flow normalization are now performed on each catchment 

individually, previously on country-basin aggregated inputs

1  See “Reasons for changes in N-deposition in reference period” presentation by 
Gauss, Nyiri and Fagerli at PLC-7 IG 9-2019 available at helcom.fi
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2. Methods

2.1. Principles of the NIC calculation

The mathematical description of the calculations is provided in 
Annex 1 and detailed examples of the calculations are provided in 
Annex 5-6.

2.2. Data

Data on waterborne nutrient inputs and water flow were retrieved 
for 1995-2017 from the PLC-water database (retrieved on April 17, 
20201) and merged with the previously performed and approved 
gap-filling for older missing data within PLC-6 and PLC-7. The 
river nutrient input data was flow normalized individually for all 
sub-catchments. The methodology for flow normalization is de-
scribed in Annex 1. Transboundary rivers, which also include the five 
largest (in terms of nutrient inputs) rivers, are analyzed separately. 
The same transboundary rivers as were used in the 2013 MD calcu-
lations are selected. Excepting the transboundary rivers, normalized 
waterborne loads were aggregated according to country and basin. 
From these time-series, the nutrient inputs in the reference period 
were derived as the average of 1997-2003 annual inputs. 

Normalized atmospheric nitrogen deposition per country and 
basin 1995-2017 was delivered by EMEP on 24th of September, 2019. 
Atmospheric phosphorus deposition is not attributed to sources in 
the countries and are treated as a constant source using the same (5 
kg km-2y-1) rate as in the CART calculations in 2013.

The reference inputs per country and basin are given in Tables 
A2.1 and A2.2 in Annex 2, together with some other tables showing 
reference transboundary and airborne inputs.

An updated assessment of the transboundary contributions has 
been performed as described in Annex 3.  

Within the ENIRED II project EMEP made projections of expect-
ed nitrogen deposition from emissions in countries and from the 
shipping sector to the Baltic sub-basins at present (2005) and in 
the future (2030) given implementation of NECA and Gothenburg 
protocol/EU-NEC (Gauss et al., 2020). These data were used to esti-
mate expected reductions of atmospheric deposition as described 
in chapter 3.1.

1  Due to an error in reporting, the retrieval was complemented manually with 
missing flow for a few years for the Danish river Maglemose Å.
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3. Results

3.1. Atmospheric Total Nitrogen deposition from 
non-HELCOM countries, shipping and other sources

The scenarios from the ENIRED II project (Gauss et al., 2020) show 
that between 2005 and 2030 contributions from the Baltic Sea and 
North Sea shipping to the TN deposition will reduce with about 50 
and 60%, respectively. Further, it is expected that TN deposition 
from emissions in other countries/sources outside HELCOM coun-
tries will decrease with almost 50%. 

Unfortunately, ENIRED II projections of deposition in 2030 can-
not not be used directly, because that data set is incompatible with 
the regular normalized atmospheric time-series data set provided 
by EMEP due to methodological differences. In this analysis, we in-
stead apply the percentage change between 2005 and 2030 from 
the ENIRED II scenarios to the regular normalized TN deposition in 
2005 to compute the nutrient input ceilings for “other countries” 
and shipping. The quantitative difference depositions in 2030 in the 
ENIRED II results and the application of the percentage change to 
year 2005 of the normalized time-series is relatively large for a few 

country-basin combinations. However, the difference varies ran-
domly, so overall basin-wise or country-wise sums conform well. 

The results of calculating NIC for these sources are presented in 
Table 1, together with reference inputs (average of the normalized 
time-series 1997-2003) and the expected reduction computed as 
the difference between reference inputs and NIC. There are notable 
changes in the expected reductions compared to what was used in 
2013. Then only Baltic Sea shipping was considered separately, but 
a much larger reduction of 80% was assumed compared to about 
50% in the new shipping data. Also, the expected reductions from 
the implementation of the Gothenburg Protocol/EU-NEC Directive 
changed significantly, formerly it was assumed that nitrogen depo-
sition would decrease by about 30% while the new expected reduc-
tion is more than 50%. In addition, EMEP have recalculated deposi-
tions in general using improved models and revised emission and 
meteorological data, which have resulted in significant overall high-
er deposition (approx. 30%) than was used in preparation of CART 
for the 2013 Ministerial Declaration, see Table A2.8. These changes 
results in a lower ceiling on the Other Countries source and a much 
higher ceiling on the Baltic Sea shipping, see Table A4.1 below.

Table 1. Expected reductions and calculated TN ceilings on atmospheric 
deposition from non-HELCOM countries (OC) and North (NOS) and Baltic Sea 
shipping (BSS). Abbreviations for the sea basins are explained in the beginning 
of the report. 

BOB BOS BAP GUF GUR DS KAT BAS

REFERENCE INPUTS

OC 2877 10423 56263 5735 4169 10911 10318 100696

BSS 604 2360 10412 1308 776 1282 1225 17967

NOS 389 1292 6561 548 414 1717 1885 12806

EXPECTED REDUCTION

OC 1502 5415 29316 2750 1981 5978 5816 52758

BSS 320 1219 5232 633 431 631 524 8989

NOS 258 817 4134 352 264 988 1001 7814

NUTRIENT INPUT CEILINGS

OC 1375 5008 26947 2985 2188 4933 4502 47938

BSS 284 1141 5180 675 345 651 701 8978

NOS 131 475 2427 196 150 729 884 4992
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Table 2. Nutrient input ceilings for TN (BAS is computed with decimals and does 
therefore not always match the sum of the rounded values for the basins). OC = 
non-HELCOM countries, NOS = North Sea shipping and BSS = Baltic Sea shipping. 
Abbreviations for the sea basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 947 3920 32281 1645 1747 23647 4661 68848

DK 280 1148 9025 421 462 28067 28538 67942

EE 113 404 1478 11334 13099 22 24 26474

FI 35087 28700 1827 15600 295 76 89 81674

LT 108 495 3620 305 462 66 80 5136

LV 73 330 2789 246 12222 31 34 15727

PL 668 3125 35486 1407 1596 1480 1443 45205

RU 839 1993 7321 22883 662 238 245 34181

SE 17718 32633 30690 626 525 6056 32799 121049

OC 1375 5008 26947 2986 2188 4933 4502 47938

BSS 284 1141 5180 675 345 651 701 8978

NOS 131 475 2427 196 150 729 884 4992

NEMUNAS 29338 29338

BARTA 957 957

VENTA 6033 6033

LIELUPE 15863 15863

DAUGAVA 38800 38800

ODER 49298 49298

VISTULA 74807 74807

PREGOLYA 5493 5493

NEVA 43476 43476

MAI 57622 79372 325000 101800 88417 65998 74000 792209

3.2. Updated nutrient input ceilings

Updated nutrient input ceilings for total nitrogen (TN) and total 
phosphorus (TP) are presented in Table 2 and 3. Separate NIC are 
calculated for each of the transboundary rivers and not includ-
ed in the country ceilings in these tables. The ceiling on atmo-
spheric deposition of phosphorus is the same as the estimated 
reference inputs and this is unchanged from CART in the 2013 
Ministerial Declaration. 

The NIC for the transboundary rivers are subsequently split 
into country-wise NIC describing the cap on the nutrient inputs 
to the sea from that country, i.e., after retention using the data 
presented in Annex 2 and Annex 3. 
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Table 3. Nutrient input ceilings for TP (BAS is computed with decimals and does 
therefore not always match the sum of the rounded values for the basins). 
Abbreviations for the sea basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 71 401 472

DK 21 979 815 1815

EE 9 225 185 419

FI 1683 1246 296 3225

LT 50 50

LV 61 499 560

PL 543 543

RU 146 1531 1677

SE 811 1133 318 116 753 3132

Atm. DEP. 181 394 1046 150 93 105 118 2088

NEMUNAS 914 914

BARTA 25 25

VENTA 106 106

LIELUPE 302 302

DAUGAVA 941 941

ODER 1554 1554

VISTULA 2350 2350

PREGOLYA 147 147

NEVA 1398 1398

MAI 2675 2773 7360 3600 2020 1601 1687 21716
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Table 4. Nutrient input ceilings (TN) for the country contributions to each of 
the transboundary rivers. Abbreviations for the sea basins are explained in the 
beginning of the report.

RIVER BASIN NIC DE FI LT LV PL RU BY CZ UA

NEMUNAS BAP 29338 18934 10404

BARTA BAP 957 427 530

VENTA BAP 6033 2896 3137

LIELUPE GUR 15863 7255 8608

DAUGAVA GUR 38800 1103 22243 2634 12820

ODER BAP 49298 1796 43951 3551

VISTULA BAP 74807 70062 3052 1693

PREGOLYA BAP 5493 2498 2995

NEVA GUF 43476 4856 38620

Table 5. Nutrient input ceilings (TP) for the country contributions to each of 
the transboundary rivers. Abbreviations for the sea basins are explained in the 
beginning of the report.

RIVER BASIN NIC DE FI LT LV PL RU BY CZ UA

NEMUNAS BAP 914 628 285

BARTA BAP 25 5 20

VENTA BAP 106 20 86

LIELUPE GUR 302 135 167

DAUGAVA GUR 941 40 395 99 407

ODER BAP 1554 38 1459 57

VISTULA BAP 2350 2240 63 47

PREGOLYA BAP 147 51 96

NEVA GUF 1398 20 1379
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3.3. Net nutrient input ceilings

Net nutrient input ceilings are defined to follow up the national ob-
ligations to keep nutrient inputs below ceilings to fulfil MAI. The net 
nutrient input ceiling is the sum of the country NIC to the basin in 
question from Table 2 (or 3 for TP) and the country NIC to the rivers 
discharging to that basin from Table 4 (or 5 for TP). Thus, the net in-
put ceilings are fully consistent with the NIC above. See Annex 5 for 
an example of how to calculate net nutrient input ceilings.

Table 6. Updated country-basin net TN nutrient input ceilings (BAS is computed 
with decimals and does therefore not always match the sum of the rounded 
values for the basins). OC = non-HELCOM countries, NOS = North Sea shipping 
and BSS = Baltic Sea shipping. Abbreviations for the sea basins are explained in 
the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 947 3920 34077 1645 1747 23647 4661 70644

DK 280 1148 9025 421 462 28067 28538 67942

EE 113 404 1478 11334 13099 22 24 26474

FI 35087 28700 1827 20457 295 76 89 86531

LT 108 495 25878 305 8820 66 80 35751

LV 73 330 6457 246 43074 31 34 50245

PL 668 3125 151997 1407 1596 1480 1443 161717

RU 839 1993 10317 61503 3296 238 245 78430

SE 17718 32633 30690 626 525 6056 32799 121049

OC 1375 5008 26947 2986 2188 4933 4502 47938

BSS 284 1141 5180 675 345 651 701 8978

nos 131 475 2427 196 150 729 884 4992

BY 13456 12820 26275

CZ 3551 3551

UA 1693 1693

MAI 57622 79372 325000 101800 88417 65998 74000 792209



13

3. Results The revised Nutrient input ceilings  
to the BSAP update

Table 7. Updated country-basin net TP nutrient input ceilings (BAS is computed 
with decimals and does therefore not always match the sum of the rounded 
values for the basins). Abbreviations for the sea basins are explained in the 

beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 109 401 510

DK 21 979 815 1815

EE 9 225 185 419

FI 1683 1246 315 3243

LT 703 175 878

LV 167 1061 1228

PL 4291 4291

RU 242 2909 99 3250

SE 811 1133 318 116 753 3132

ATM.DEP. 181 394 1046 150 93 105 118 2088

BY 349 407 756

CZ 57 57

UA 47 47

MAI 2675 2773 7360 3600 2020 1601 1687 21716
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Table 9. Percentage needed reductions to obtain NIC for TP relative to the 
reference period. Abbreviations for the sea basins are explained in the beginning 
of the report.

BOB BOS BAP GUF GUR DS KAT

HELCOM CP and rivers 6 2 62 57 32 -10 -1

ATM.DEP. 0 0 0 0 0 0 0

NEVA 57

TOTAL 6 2 58 56 31 -9 -1

3.4. Reduction requirements

The updated ceilings imply somewhat changed reduction require-
ments. It is illustrated below with tables showing the required per-
centage reductions compared to the reference period. The princi-
ples of allocation results in that all countries and transboundary 
rivers will have the same percentage reduction requirement. The 
exceptions are the sources with precalculated NIC, i.e. atmospher-
ic deposition from non-HELCOM sources, Baltic and North Sea 
shipping and atmospheric phosphorus deposition.

The generally higher updated atmospheric deposition caused 
reference TN inputs to be higher than MAI in all basins, leading 
to reductions requirements in all basins (Table 8). This does not, 
however, necessarily imply that NIC are lower, see 6.5 below. No-
table is that the higher reduction requirement in GUR and DS are 
covered fully by the expected reductions in shipping and other 
countries making NIC for HELCOM countries slightly higher than 
reference inputs.

 MAI for TP in DS is actually higher than the revised reference in-
put, making reduction requirements for DS negative (Table 9). The 
percentage reductions are otherwise small for the basins that pre-
viously did not have reduction requirements (BOB, BOS, DS and 
KAT). The new Latvian TP data has significantly increased inputs 
to GUR (see Table A2.7 and Table A2.10), therefore 32% reduction 
is necessary on the TP inputs to GUR. 

Table 8. Percentage needed reductions to obtain NIC for TN relative to the 
reference period. OC = non-HELCOM countries, NOS = North Sea shipping and 
BSS = Baltic Sea shipping. Abbreviations for the sea basins are explained in the 
beginning of the report.

BOB BOS BAP GUF GUR DS KAT

HELCOM CP and rivers 6 1 23 19 -1 -1 7

OC 52 52 52 48 48 55 56

BSS 53 52 50 48 55 49 43

NOS 66 63 63 64 64 58 53

TOTAL 9 10 28 21 2 10 15
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3.5. Comparison with net nutrient input ceilings 
computed from the CART of the 2013 Ministerial 
Declaration

Inclusion of expected reductions on North Sea shipping is the only 
one principal difference between the updated and old net nutrient 
input ceilings. Remaining differences arise from updated reference 
inputs, including updated distribution of loads in the transbound-
ary rivers. To compare with the ceilings based on the 2013 Ministe-
rial Declaration, the ceiling on North Sea shipping has to be added 
into non-HELCOM countries (OC). The changes between the new 
and old net input ceilings for TN and TP are shown in Tables 10 and 
11, respectively. For convenience, the net nutrient input ceilings 
based on the 2013 Ministerial Declaration are provided in Tables 
A4.1 and A4.2.

Table 10. Change (%) between the updated and net nutrient input ceilings 
based on the 2013 Ministerial Declaration (TN). OC = non-HELCOM countries, NOS 
= North Sea shipping and BSS = Baltic Sea shipping. Abbreviations for the sea 

basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 16 24 24 25 19 8 42 19

DK 21 27 14 26 21 -7 -3 -2

EE 19 27 5 1 1 23 21 1

FI 0 -3 16 -1 16 19 16 -1

LT -2 1 -22 17 52 21 33 -10

LV 17 21 7 35 -20 30 37 -17

PL 4 12 -6 21 17 32 31 -4

RU 18 29 11 -2 31 37 41 2

SE -1 -2 -1 25 17 -3 -4 -2

OC (incl NOS) -20 -17 -11 -8 -17 -4 -3 -11

BSS 294 291 261 359 208 295 371 278

BY 84 102 92

CZ 32 32

UA -13 -13

MAI 0 0 0 0 0 0 0 0
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BOB BOS BAP GUF GUR DS KAT BAS

DE 8 14 13

DK -1 -6 -2 -4

EE 9 -5 -23 -13

FI 1 -1 -2 0

LT -15 6 -12

LV 126 96 100

PL 0 0

RU -13 1 -47 -3

SE -2 1 3 11 2 1

OC 0 0 0 0 0 0 0 0

BY 43 -49 -27

CZ -47 -47

UA 43 43

MAI 0 0 0 0 0 0 0 0

Table 11. Change (%) between the updated and net nutrient input ceilings 
based on the 2013 Ministerial Declaration (TP). OC = non-HELCOM countries. 

Abbreviations for the sea basins are explained in the beginning of the report.
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4. Discussion

There is a contradiction between the need of having nutrient in-
put ceilings that clearly show what reduction effort each country 
is committing to, and providing ceilings that remain valid even 
when new data, models and knowledge becomes available. 
From the country perspective, it is natural to utilize the net nu-
trient input ceilings that also allows for the necessary flexibility 
to plan and implement cost-effective measures to reduce nu-
trient inputs. The countries also need to consider, for example, 
eutrophication of inland and coastal waters when implement-
ing measures. However, the division of nutrient inputs of the 
transboundary rivers between countries is quite uncertain as 
most of the retention estimates used are rather crudely estimat-
ed in a project carried out about 10 years ago. For example, in 
Latvia on-going modeling initiatives will most probably provide 
improved estimates of retention in the coming years. New esti-
mates of river retention for the reference period will make the 
division of the input ceilings within the river basins presented 
here obsolete. Thus, it is from a scientific standpoint an import-
ant step to transparently document the division of nutrient input 
ceilings for each of the transboundary rivers. 

There are significant differences between the updated and net 
nutrient input ceilings based on the 2013 Ministerial Declaration 
(Tables 10 and 11). Primary causes are the rather large changes 
in the nitrogen atmospheric deposition and waterborne trans-
boundary inputs in the reference period (see Annex 2) due to 
updated data sets. There are also a few cases where new water-
borne input data have been reported by the countries, primarily 
Denmark and Latvia, causing significant differences. In the Gulf 
of Riga, the re-reporting of TP inputs by Latvia also significantly 
changed the ceilings for Estonia, see Annex 6. Higher nitrogen 

deposition causes larger overall reduction requirement for the 
basin. However, as in the example of TP in Gulf of Riga in Annex 
6, the countries with a large relative increase in reference inputs, 
i.e. the countries with only atmospheric inputs, in this case will 
get higher nutrient input ceilings, while the countries with only 
small changes in reference inputs, i.e. the countries with water-
borne inputs will get decreased ceilings even though the per-
centage reduction is the same for all countries. A good example 
is Bothnian Sea where the ceilings increase with about 20 - 29% 
for most of the countries with only atmospheric deposition in-
puts, while the Finnish and Swedish ceilings are lowered with 2 
- 3%. For Finland and Sweden, the atmospheric deposition only 
contributes with about 10% of the TN input to Bothnian Sea and 
therefore their TN inputs only changed marginally.

The large differences in net inputs (Tables A2.6-A2.7) and net 
input ceilings (Tables 10 - 11) for countries with large propor-
tions of waterborne transboundary inputs, such as for example 
Lithuania and Latvia, highlights that singling out nutrient input 
ceilings for the transboundary rivers (as done in Tables 2 and 3) 
make the overall ceilings more robust to future improvements 
in the estimation of contributions from different countries to the 
transboundary river loads. Singling out nutrient input ceiling 
for the transboundary rivers, when for example new modeling 
provide updated estimates on retention, only Tables 4 and 5 are 
affected. 

The new outline with ceilings for individual rivers is fully com-
patible with the net nutrient input ceilings on country by basin 
division. Therefore, future assessments of countries progress 
towards NIC can be performed on net nutrient input ceilings as 
they are today.
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Calculation of nutrient input ceilings

It turns out that the whole allocation scheme of 2013 Ministerial Dec-
laration can be formulated in terms of NIC with just one equation. 

The nutrient input ceiling NICi,j for source/country  j  to  i  sub-ba-
sin  can be computed from

(A1.1)

Where Li,j is the reference inputs from source/country  j  to sub-basin  
i  and NICi,j is the nutrient input ceiling for other sources which are 
not sharing reduction requirements (i.e. atmospheric deposition 
from non-sharing countries, international shipping etc). NICi,other is 
the maximum allowable input for the sub-basin. 
NICi,other for nitrogen includes expected reductions from 

non-HELCOM countries/sources according to the Gothenburg pro-
tocol/EU NEC directive and from international shipping according 
to implementation of the IMO-NECA. Nitrogen deposition from 
countries that have not signed the Gothenburg protocol and other 
sources are assumed to stay at the level computed for the reference 
period 1997-2003. For phosphorus, NICi,other comprise of the esti-
mated atmospheric deposition which is assumed to not change in 
the future, i.e., 5 kg km- 2y-1, as in the 2013 Ministerial Declaration 
CART calculation. An in-depth example of how to calculate nutrient 
input ceilings is presented in Annex 5.

Flow normalization

The aim of flow normalization is to remove natural variability in nu-
trient inputs caused by variations of water flow. This can be done 
in several ways, but here normalization is performed on log-trans-
formed flow and load which after trials seems to provide the best 
normalization for PLC data1. First, we find the best linear fit between 
log-transformed flow and load, that is the function of flow that best 
describes the loads

(A1.2)

1  See ”Flow normalization methods” presentation by Bo Gustafsson at PLC7 IG7-
2019

Annex 1.  
Technical aspects of the calculations

were li is the load and qi is the flow at year i. α and β are fitting pa-
rameters and εi is the residuals of the linear fit. The parameters are 
found individually for each river by least square method.

The normalized load, ni , (or in this case the log-transformed 
normalized load) is the part that cannot be described by the linear 
regression parameters, i.e., the residuals εi plus the average, that is

(A1.3)

Where the overbar represent average over the time-series.
Equations (A1.2) and (A1.3) can be combined into a formula that 

does not require explicit computation of the residuals.

(A1.4)

Due to the log-transformation, the average normalized load of 
the time-series will not be exactly the same as the average non-nor-
malized load. This is compensated by simply making sure that the 
averages of the normalized and non-normalized loads are the same, 
i.e.,

(A1.5)
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The updated reference inputs used in the calculation of NIC are pre-
sented in Tables A2.1 and A2.2. The atmospheric input part of the 
nitrogen inputs is shown in Table A2.3. Atmospheric phosphorus 
inputs are not attributed to countries and therefore directly includ-
ed under Atm.Dep. in Table A2.2. The transboundary shares of the 
transboundary rivers are shown in Tables A2.4 and A2.5. 

Annex 2.  
Reference inputs, including comparison 
with old reference inputs

Table A2.1. Updated TN reference inputs (t/y) for 1997-2003. BAS and TOTAL 
are computed with decimals and do therefore not always match the sum of 
the presented rounded values. OC = non-HELCOM countries, NOS = North Sea 
shipping and BSS = Baltic Sea shipping. Abbreviations for the sea basins are 
explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 1002 3971 42011 2030 1737 23526 5025 79301

DK 297 1163 11746 519 460 27923 30767 72875

EE 120 409 1924 13985 13023 22 26 29508

FI 37149 29068 2378 19249 293 76 96 88309

LT 114 501 4712 377 459 65 86 6314

LV 78 334 3630 304 12151 31 37 16565

PL 707 3165 46182 1737 1586 1473 1556 56406

RU 888 2018 9528 28235 658 237 265 41829

SE 18760 33052 39941 772 522 6025 35362 134434

OC 2877 10423 56263 5735 4169 10911 10318 100697

BSS 604 2360 10412 1308 776 1282 1225 17967

NOS 389 1292 6561 548 414 1717 1885 12806

NEMUNAS 38181 38181

BARTA 1246 1246

VENTA 7852 7852

LIELUPE 15771 15771

DAUGAVA 38574 38574

ODER 64157 64157

VISTULA 97355 97355

PREGOLYA 7149 7149

NEVA 53644 53644

TOTAL 62984 87757 451227 128442 90593 73288 86648 980940
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Table A2.2. Updated TP reference inputs (t/y) for 1997-2003. BAS and TOTAL are 
computed with decimals and do therefore not always match the sum of the 
presented rounded values. Abbreviations for the sea basins are explained in the 
beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 187 366 553

DK 55 893 807 1756

EE 23 521 271 815

FI 1790 1278 684 3753

LT 131 131

LV 162 732 894

PL 1429 1429

RU 385 3543 3928

SE 863 1163 837 106 746 3716

ATM.DEP. 181 394 1046 150 93 105 118 2088

NEMUNAS 2407 2407

BARTA 67 67

VENTA 279 279

LIELUPE 443 443

DAUGAVA 1382 1382

ODER 4093 4093

VISTULA 6191 6191

PREGOLYA 386 386

NEVA 3236 3236

TOTAL 2835 2836 17678 8135 2921 1470 1672 37546

Table A2.3. Updated TN atmospheric deposition reference inputs (t/y) 1997-2003. 
BAS and TOTAL are computed with decimals and do therefore not always match 
the sum of the presented rounded values. OC = non-HELCOM countries, NOS 
= North Sea shipping and BSS = Baltic Sea shipping. Abbreviations for the sea 

basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 1002 3971 34473 2030 1737 9799 5025 58037

DK 297 1163 9651 519 460 5211 6090 23391

EE 120 409 810 980 269 22 26 2635

FI 2125 2991 2378 1463 293 76 96 9421

LT 114 501 2561 377 459 65 86 4164

LV 78 334 1239 304 517 31 37 2539

PL 707 3165 24229 1736 1586 1473 1556 34452

RU 888 2018 5356 2591 658 237 265 12012

SE 968 3207 8853 772 522 468 1108 15899

OC 2877 10423 56263 5735 4169 10911 10318 100697

BSS 604 2360 10412 1308 776 1282 1225 17967

NOS 389 1292 6561 548 414 1717 1885 12806

TOTAL 10168 31835 162785 18363 11860 31293 27717 294022
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Table A2.4. Updated TN transboundary river reference inputs (t/y) 1997-2003. 

Abbreviations for the sea basins are explained in the beginning of the report.

Table A2.5: Updated TP transboundary river reference inputs (t/y) 1997-2003.

RIVER BASIN TOTAL DE FI LT LV PL RU BY CZ UA

NEMUNAS BAP 2407 1655 752

BARTA BAP 67 14 53

VENTA BAP 279 53 226

LIELUPE GUR 443 198 245

DAUGAVA GUR 1382 59 580 145 598

ODER BAP 4093 101 3842 150

VISTULA BAP 6191 5899 167 124

PREGOLYA BAP 386 133 253

NEVA GUF 3236 45 3191

RIVER BASIN TOTAL DE FI LT LV PL RU BY CZ UA

NEMUNAS BAP 38181 24641 13540

BARTA BAP 1246 556 690

VENTA BAP 7852 3769 4083

LIELUPE GUR 15771 7213 8558

DAUGAVA GUR 38574 1097 22114 2619 12745

ODER BAP 64157 2337 57198 4622

VISTULA BAP 97355 91181 3972 2203

PREGOLYA BAP 7149 3251 3898

NEVA GUF 53644 5992 47652
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Comparison with old reference inputs
In order to compare with reference inputs used to compute the 
present ceilings from the reference inputs used to compute the 
CART for the 2013 Ministerial Declaration, the net country by basin 
inputs are computed including the transboundary shares (following 
Annex 3). The old reference inputs are provided in Annex 4. Further, 
North Sea shipping (NOS) is included into the OC category. The per-
centage change from the old reference inputs are shown in Tables 
A2.6 and A2.7. In Table A2.8, the change of the atmospheric nitrogen 
deposition between the new and the old reference inputs presented 
and in Tables A2.9 and A2.10 the changes in waterborne inputs are 
presented.

Table A2.6. Change (%) of the net country-basin reference inputs (1997-2003) 
for TN. + = reference inputs have increased. OC = non-HELCOM countries, NOS 
= North Sea shipping and BSS = Baltic Sea shipping. Abbreviations for the sea 
basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 25 33 27 37 21 14 49 24

DK 31 36 17 38 23 -2 2 3

EE 29 37 7 10 2 29 30 7

FI 8 4 19 9 17 27 22 7

LT 6 8 -20 28 54 27 41 -10

LV 26 29 9 48 -19 35 42 -15

PL 12 20 -3 32 19 39 37 -2

RU 28 38 14 8 33 45 49 10

SE 7 5 2 37 19 3 1 3

OC incl NOS 22 24 32 27 14 46 51 33

BSS 67 62 45 77 38 55 63 51

BY 88 105 95

CZ 35 35

UA -11 -11

TOTAL 9 11 6 11 2 11 10 8
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Table A2.7. Change (%) of the net country-basin reference inputs (1997-2003) 
for TP. + = reference inputs have increased. Abbreviations for the sea basins are 
explained in the beginning of the report. 

BOB BOS BAP GUF GUR DS KAT BAS

DE 4 4 4

DK -7 -14 -3 -9

EE 0 3 -2 1

FI 7 2 7 5

LT -18 34 -14

LV 117 148 141

PL -4 -4

RU -16 9 -33 5

SE 4 3 -1 1 1 2

ATM.DEP. 0 0 0 0 0 0 0 0

BY 38 -35 -5

CZ -49 -49

UA 37 37

TOTAL 6 2 -4 8 25 -8 -1 2

Table A2.8. Change (%) of the nitrogen deposition reference inputs (1997-2003). 
+ = reference inputs have increased. OC = non-HELCOM countries, NOS = North 
Sea shipping and BSS = Baltic Sea shipping. Abbreviations for the sea basins are 
explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 25 33 34 37 21 25 49 33

DK 31 36 18 38 23 -2 8 12

EE 29 37 23 44 9 26 27 31

FI 20 28 19 47 17 28 22 26

LT 5 8 7 28 5 27 41 10

LV 27 29 28 48 17 34 42 28

PL 12 20 23 32 19 39 37 24

RU 28 38 38 48 29 45 49 39

SE 28 26 12 37 19 22 18 17

OC (incl NOS) 36 40 46 48 23 60 69 48

BSS 67 62 45 77 38 55 63 51

TOTAL 24 29 29 38 18 28 37 29
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Table A2.9. Change (%) of the waterborne TN reference inputs (1997-2003). + = 
reference inputs have increased. Abbreviations for the sea basins are explained 

in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 10 7 8

DK 12 -2 1 0

EE -2 8 2 5

FI 7 2 5 5

LT -5 -5

LV 13 0 2

PL -5 -5

RU 3 7 7

SE 6 3 -1 1 0 2

TOTAL 7 2 -3 7 0 1 1 1

Table A2.10: Change (%) of the waterborne TP reference inputs (1977-2003). + = 
reference inputs have increased. Abbreviations for the sea basins are explained 
in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 7 4 5

DK -7 -14 -3 -9

EE 0 3 -2 1

FI 7 2 8 5

LT -4 -4

LV 89 31 38

PL -5 -5

RU -20 9 5

SE 4 3 -1 1 1 2

TOTAL 6 3 -4 9 27 -9 -1 2
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Table A3.1 contains a description of the data sets and processing 
performed to estimate transboundary load estimates for the ref-
erence period. In Table A3.2, the border loads and transboundary 
loads are compared on an aggregated level with the data set used 
to compute the CART in the 2013 Ministerial Declaration. 

Annex 3. 
Transboundary input estimates

Table A3.1. Data set and retention values used in estimation of transboundary 
inputs. If nothing else stated retention was calculated by Per Stålnacke within 
the project BONUS RECOCA. Nitrogen retention estimated from this study was 
published in (Stålnacke et al., 2015) while phosphorus retention estimates are 
not properly published although more information is available in BONUS RECOCA 
Deliverable reports.

River Upstream 
country

Data set TN Retention TP Retention

Nemunas BY Lithuanian border loads from Nemunas and Neris 0.111 0.221

Barta LT Both Lithuania and Latvia monitor close to the border and averaged 
data should be used. Latvian data is available from 2001

0.047 0.4

Venta LT Both Lithuanian and Latvian monitoring (from 2001), but both stations 
are at some distance from the border. Average stations give approx-
imate loads at the border. Prior 2001 that border loads = 1.228 * LT 
loads

0.16 0.48

Lielupe LT Lithuanian monitoring in Musa and Nemunelis used. Add unmon-
itored area (3037 km2) to monitored (5693 km2), i.e., multiply with 
(5693+3037)/5693 = 1.53. 

0.15 0.6

Daugava LT Contribution not monitored, estimate by using annual area specific 
loads from Musa and Nemunelis. Area in LT is 1821 km2, i.e. multiply 
Musa and Nemunilis loads with 1821/5693 = 0.32 to get border loads

0.38 0.43

Daugava BY Latvian monitoring data at the border 0.38 0.43

Daugava RU BY monitoring data is available 2004-16. TN not monitored but estimat-
ed by multiplying DIN with a factor of 1.76 deduced from comparing 
Latvian and Belarussian monitoring data at the Latvian-Belarussian 
border. For 1995-2003, border loads are assumed to be TN 34% and TP 
56% of the loads at the BY-LV border based on average ratio 2004-2010. 
2017 is estimated as TN 23% and TP 18% of the BY-LV border load 
based on average ratio for 2014-2016. 

0.38 (in BY)
0.62 (total)

0.43 (in BY)
0.68 (total)

Neva FI Finnish border load data 0.32 0.72

Oder DE It has been estimated by German modeling that the German contribu-
tion to Oder during the reference period was 2337 ton/y and 101 ton/y 
of TN and TP, respectively. These result to 3.6 % (TN) and 2.5% (TP) of 
total Oder loads. 

0 0

Oder CZ Polish border load data, 1995-2010 previously supplied, 2012-2017 
reported to PLC, 2011 estimated 9.5% of total Oder loads 

0.3 0.64

Vistula BY Estimated as 6% of total Vistula loads based on 2012-2017 data report-
ed to PLC

0.32 0.55

Vistula UA Polish load data from Bug, 1995-2010, 2012-2017 reported to PLC, 2011 
estimated as 7.5% of the total Vistula loads 

0.32 0.55

Pregolya PL Polish data time-series provided 1995-2010, 2012-2017 reported to 
PLC, 2011 estimated as 49% of total Pregolya loads

0.25 0.58

1 Retention figures supplied by LT
2 Retention figures supplied by FI
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Data used for 2013 CART New data set

From Via To Border Retention To Baltic Border Retention To Baltic

TN TP TN TP TN TP TN TP TN TP TN TP

t/y t/y t/y t/y t/y t/y t/y t/y

From non-Contracting Parties:                                              

Czech Poland BAP 5700 410 0.4 0.28 3420 295 6602 416 0.3 0.64 4622 150

Belarus Lithuania BAP 13600 914 0.54 0.53 6256 430 15213 964 0.11 0.22 13540 752

Ukraine Poland BAP 4124 127 0.4 0.28 2474 91 3239 277 0.32 0.55 2203 124

Belarus Poland BAP 5071 331 0.4 0.28 3043 238 5841 371 0.32 0.55 3972 167

Total BAP 15193 1055 24336 1193

Belarus Latvia GUR 8532 1360 0.27 0.32 62281 9251 24780 1303 0.38 0.43 153641 7431

Between Contracting Parties

Lithuania Latvia BAP 5516 158 0.39 0.58 3365 66 5071 124 0.152 0.462 4325 67

Poland Russia BAP 4400 320 0.3 0.37 3080 202 4335 318 0.25 0.58 3251 133

Germany Poland BAP 2337 101 2337 101

Total BAP 8782 369 10933 316

Lithuania Latvia GUR 7185 282 0.27 0.32 5245 192 10255 598 0.193 0.573 8310 257

Russia Latvia GUR 4256 734 0.54 0.71 1957 215 6813 377 0.62 0.68 2619 145

Total GUR 7202 407 9275 433

Finland Russia GUF 0.48 0.82 5353 49 8560 151 0.3 0.7 5992 45

1 Includes also the Russian contribution to Baltic Sea loads via Daugava.
2 Weighted average retention in Barta and Venta.
3 Weighted average retention in Daugava and Lielupe.

Table A3.2: Comparison of border loads, retention coefficients and 
transboundary inputs of the updated data set and the data set used for CART 
calculations in 2013.
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The country-basin net nutrient input ceilings based on the CARTs 
from the 2013 Ministerial Declaration are provided in Tables A4.1 
and A4.2. The net reference inputs, including the transboundary riv-
erine shares, from that was used to calculated the net nutrient input 
ceilings are shown in Tables A4.3 and A4.4.

Annex 4. 
Nutrient input ceilings based on CART  
in the 2013 Ministerial Declaration

Table A4.1. Country-basin net TN nutrient input ceilings based on the CART from 
the 2013 Ministerial Declaration. Abbreviations for the sea basins are explained 
in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 817 3170 27473 1312 1465 21957 3285 59480

DK 231 904 7910 334 381 30313 29319 69392

EE 95 317 1413 11265 13029 18 20 26156

FI 35081 29619 1569 20653 255 64 77 87318

LT 110 491 33093 261 5795 54 60 39864

LV 63 273 6091 183 53898 24 25 60558

PL 644 2802 160857 1166 1361 1125 1106 169062

RU 710 1551 9253 62522 2516 174 174 76900

SE 17924 33350 30942 502 449 6224 34206 123597

OC 1876 6603 33002 3455 2804 5880 5579 59199

BSS 72 292 1434 147 112 165 149 2372

BY 7322 6352 13673

CZ 2693 2693

UA 1948 1948

MAI 57622 79372 325000 101800 88417 65998 74000 792212
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Table A4.2. Country-basin net TP nutrient input ceilings based on the CART from 
the 2013 Ministerial Declaration. Abbreviations for the sea basins are explained 
in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 101 351 451

DK 21 1040 829 1890

EE 8 236 239 483

FI 1668 1255 322 3245

LT 831 166 996

LV 74 541 615

PL 4309 4309

RU 277 2892 185 3354

SE 826 1125 308 105 740 3104

OC 181 394 1046 150 93 105 118 2087

BY 244 797 1041

CZ 108 108

UA 33 33

MAI 2675 2773 7360 3600 2020 1601 1687 21717

Table A4.3. The country-basin TN reference inputs (including the transboundary 
river shares) used as basins for CART in the 2013 Ministerial Declaration. 
Abbreviations for the sea basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 801 2994 34892 1477 1437 20708 3364 65673

DK 226 854 10046 376 374 28588 30027 70491

EE 93 299 1795 12684 12777 17 20 27684

FI 34389 27978 1993 23256 250 60 79 88005

LT 108 464 42028 294 5682 51 61 48689

LV 62 258 7736 206 52853 23 26 61164

PL 631 2647 204293 1313 1335 1061 1133 212413

RU 696 1465 11751 70401 2467 164 178 87123

SE 17571 31501 39298 565 440 5869 35032 130277

OC 2685 9451 47727 4941 4013 8631 8090 85538

BSS 361 1461 7169 739 561 826 751 11868

BY 9299 6228 15527

CZ 3420 3420

UA 2474 2474

TOTAL 57622 79372 423922 116252 88418 65998 78762 910346
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Table A4.4. The country-basin TP reference inputs (including the transboundary 
river shares) used as basins for CART in the 2013 Ministerial Declaration. 
Abbreviations for the sea basins are explained in the beginning of the report.

BOB BOS BAP GUF GUR DS KAT BAS

DE 276 351 626

DK 59 1040 829 1928

EE 23 504 277 804

FI 1668 1255 686 3609

LT 2272 192 2463

LV 203 627 830

PL 11786 11786

RU 758 6169 215 7142

SE 826 1125 843 105 740 3639

OC 181 394 1046 150 93 105 118 2087

BY 668 925 1593

CZ 295 295

UA 91 91

TOTAL 2675 2773 18320 7509 2328 1601 1687 36894
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Annex 5. 
Example – computation of  
nutrient input ceilings

The case of TP to Gulf of Riga is used as an example of how to prac-
tically use Equation A1.1 in Annex 1 to aid understanding of how 
the nutrient input ceilings are computed. Note that in this example 
calculations are done using reference nutrient inputs rounded to 
whole numbers while the actual calculation behind the proposed 
ceilings are done without prior rounding.  

Input ceilings

The reference inputs from Estonia, Latvia, the two transboundary 
rivers Daugava and Lielupe, and atmosphere are given in Table A2.2. 
The MAI for Gulf of Riga is 2020 t/y. Since atmospheric TP deposition 
(= 93 t/y) is assumed not to change, it will take up a part of the MAI 
and leave for the two countries and two rivers to share. Thus, the 
remainder that can be shared is:

(A5.1)

Further, the sum of reference nutrient inputs for the countries and 
rivers are:

(A5.2)

With these intermediate calculations done Equation A1.1 can be 
applied for each of the countries/rivers to reproduce the ceilings 
in Table 3. 

(A5.3)

(A5.4)
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(A5.5)

(A5.6)

River input ceilings

The nutrient input ceilings for the transboundary rivers are divided 
between the countries in an analogous way. For the rivers there are 
no other contributions in Equation A1.1. For example, the equation 
for country j’s nutrient input ceiling to Daugava becomes:

(A5.7)

The reference inputs to the river from the different countries (LDAU-
GAV A,J) are found in Table A2.5. As the sum of the country contribu-
tions is known as the total reference input via the river a summation 
is not needed in the denominator of Eq. A5.7. The computations of 
the individual country-river ceilings in Table 5 are:

(A5.8)

(A5.9)

(A5.10)

(A5.11)
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The Latvian and Lithuanian shares of Lielupe is calculated in the 
same way, i.e.,

(A5.12)

(A5.13)

Net input ceilings

The net input ceilings are the sum of the ceilings for a country. In the 
specific example of TP to Gulf of Riga the net input ceilings shown in 
Table 7 are given by:

(A5.14)

(A5.15)

(A5.15)

(A5.15)

(A5.15)
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For some countries, there are significant changes between the pro-
posed NIC and the ones based on CART in the 2013 Ministerial Dec-
laration even though the nutrient input data from that country has 
not changed significantly. One example is TP for Estonia where the 
updated ceiling to Gulf of Riga is 23% lower than the old one, see Ta-
ble 11. The reason is that Latvia re-analyzed and re-reported TP in-
puts and that these are significantly higher than in the old data set. 

From Annex 5, Eq. A5.3  we can follow that the new NIC is given by:

(A6.1)

Where the sum of the loads

Looking back to the data set used to set the old input ceilings (see 
Table A4.4) we find that the sum of the loads (without OC) were:

(A6.2)

and the old reference inputs for Estonia:

(A6.3)

The term  MAIGUR — NICGUR,OC  is the same as in the new calculation 
so the old NIC is reproduced by:

(A6.4)

Thus, we have verified that Estonia gets a significantly lower input 
ceiling than the one based on CART from the 2013 Ministerial Decla-
ration. What is happening is that when the TP inputs via Latvia has 
increased, the overall reduction requirement for the basin increased 
from the previous reference input minus MAI equal 2328 – 2020 = 
308 t/y or 13% to the present 2921 – 2020 = 901 t/y or 31%. That Esto-
nias share of the TP inputs to the Gulf of Riga reduced from 277/2328 
= 12% to the present 271/2921 = 9% does not help, since reduction 
percentage is still increasing from 13 to 31% and the ceiling conse-
quently is decreased.

Annex 6.  
Example of changed  
reduction requirements


